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The Growing Demand for Steel Freight Cars. 


Railroads in the coal and ore districts have been using steel 
hopper and gondola cars for a number of years with very satis- 
factory results. Generally speaking, the roads which do nét 
have a specially heavy traffic of this kind have continued to use 
either all-wood gondolas and hoppers, or cars with steel under- 
frames and wooden bodies. The gradual but steady increase in 
the price of lumber and the difficulty in getting a sufficient quan- 
tity of a satisfactory quality have caused a number of roads, that 
formerly used wooden equipment exclusively, to consider seri- 
ously the introduction of steel cars and, in some instances, to 
order a small number of these cars as an experiment. 


It is interesting to note that although the prices of steel and 
lumber have fluctuated considerably during the past ten years, 
the movement of the price of lumber has practically always 
been upward, while an increase in the price of steel has usually 
been followed after an interval by a reduction, and therefore, if 
the merits of the all-steel and the wooden car are considered 
from a standpoint of first cost only, it will probably be only a 
comparatively short time before the steel car can be purchased 
as cheaply as the wooden car. The steel car, from the stand- 
point of maintenance and repairs, has, however, many advan- 
tages over the wooden car, as may be seen from a careful study 
of this article. It also, of course, has advantages as concerns 
service and operating requirements, but no attempt will be made 
to consider these at this time. 

In considering the introduction of steel cars the motive power 
officer is confronted with two problems. The first one is: What 
lacilities will have to be provided for repairing and maintain- 
ing these cars? The second: What is the probable life of a steel 
car? The purpose of this article will be to answer these two 
questions, as far as possible, from the experience of the Balti- 
more & Ohio Railroad. The problem of maintaining and re- 
pairing steel cars is a simple one and can best be demonstrated 
by a visit and a few days’ study of the question at a large steel 
car repair point. It is hoped, however, that by describing the 
facilities required for this work and a number of typical re- 
Pairs which are being made the reader may obtain a clear con- 
ception of how it is handled. 


The Life of the Steel Car. 


It is practically impossible to damage a steel car so badly that 
it cannot be repaired to advantage. This may readily be seen 
by the data in the following section, showing that of over 
23,000 all-steel cars on the Baltimore & Ohio, a large number of 
which have been in service for as long as eight years, only 
eleven have been destroyed. Three of these were destroyed on 
the Baltimore & Ohio, shortly after steel cars were first intro- 
duced, on account of the salvage being picked up and 
scrapped, instead of being diverted to the repair station for re- 
assembling. The others were destroyed on foreign lines, and 
it is safe to say that probably all of them could have been re- 
paired to advantage with the present knowledge of and facilities 
for repairing steel cars. 

A great deal has been said in a general way concerning the 
corrosion of steel cars and various authorities have estimated 
that the sheets in these cars would last from seven to twenty 
years or more. As a matter of fact very little exact data has 
been presented. The first modern steel cars which were intro- 
duced on the Baltimore & Ohio in 1899 were equipped with 
floor and side sheets about 3/16 of an inch thick. These cars 
have been in continuous service since that time, the hopper 
cars being used very largely for carrying bituminous coal, and 
yet instances are very rare of the sheets being seriously dam- 
aged by corrosion, except where flat bottom cars are held under 
load for long periods with high sulphur bituminous coal and 
subjected to rains and the resulting effect from the mild sul- 
phuric acid which is formed. The greater number of these cars 
have not been entirely re-painted during the eight years and 
the physical conditions on the Baltimore & Ohio are less favor- 
able for equipment of this kind than on many other railroads. 
On certain portions of the road there are a great many tunnels 
and in passing over the mountains there are, of course, many 
curves. While a number of the earlier cars have been on the 
repair track, during the past year or two, for heavy repairs, due 
to weakness in design, there is no record of any of these sheets 
having to be replaced due to wear or tear, although in a number 
of instances the cars have been so badly damaged as to require 
the floor and side sheets to be heated in a furnace to be straight- 
ened. If they had been worn to any great extent it would have 
been very apparent at such times. In a very few instances holes 
have been found in the sheets, due to corrosion, but such cases 





FIG. I.—CORRODED END SHEET ON A GONDOLA CAR, 


are very rare and were apparently not always entirely due to 
that cause. Ss 

During the writer’s visit to the Mt. Clare repair yards a gon- 
dola car, which had been placed in service in 1899, was brought 
in for repair of damage due to rough handling. The sheets 
were found to be very badly corroded, in fact they were stated to 
be by far the worst that had ever been noticed in the repair yard. 
The end sheet was eaten through just above the floor sheet, as 
shown in the photograph, Fig. 1. The only indication was a 
slight crack and this was opened up by a hammer. The lower 
edge of the side sheet on these cars is riveted between a flange 
on the floor sheet and a flange on the end sill and is thus pro- 
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tected from wear and corrosion, and was therefore in prac- 
tically the same condition as when it was first erected. An 
examination of this edge indicated that the sheet was apparently 
of uneven thickness when it came from the rolls and much less 
than normal thickness when it was put in place. A heavy coat 
of rust was found on the floor, side and end sheets, but they 
were not damaged sufficiently to make it necessary to replace 
them, and a couple of simple patches on the end sheet was all 
that was required to put the car in good service condition. The 
same end sheet was eaten through at the other corner of the 
car, although the damage was not as bad as on the end shown 
in the illustration. 

As has already been noted, the greatest deterioration found 
in steel cars occurs when they are out of service and under 
load with high sulphur bituminous coal. If cars are kept con- 
tinually in service and under load, the friction between the 
lading, and the plates on the inside, due to loading 
and unloading, tends to act as a preserving instead of 
a deteriorating influence. Cars held under load, out of ser- 
vice, will deteriorate very rapidly, especially during the win- 
ter weather, on account of the continuous action of the mild 
sulphuric acid on the plates. This, of course, applies more to 
the flat bottom than to the inclined bottom cars. On new equip- 
ment 14 in. side sheets and 5/16 in. floor plates are being applied 
with a view of overcoming the difficulty, due to corrosion, that 
is now being experienced in connection with the first all-steel 
cars. The lower parts of the side sheets of flat bottom all- 
steel cars, as well as of the hopper cars, and the floor plates of 
the flat bottom all-steel cars will be the first to give away, and 
as this occurs the corroded portions will be cut out and patches 
and angle plates will be applied. 

The Baltimore & Ohio has about 7,000 all-steel cars which have 
been in service since 1899, and although the side and floor sheets 
on these cars were less than % in. in thickness, probably not 
more than 3/16, when they were installed, their condition at 
the present time is such that they will probably give good service 
for a number of years to come and it is conservatively estimated 
that the floor sheets will be in fairly good condition after they 
have been in service for at least twelve years and that the side 
and end sheets will last for a longer time. The underframes are 
apparently in practically as good condition as when they were 
first put in place, and under normal conditions should have a 
life of at least twenty years. It is estimated that the 5/16 in. 
floor sheets and the % in. side sheets used on the more 
recent cars will have a useful life of at least twenty years and 
the life of the underframe, which is much stronger than that 
used on the earlier cars, should be twice as long. Where the 
sides of the car form part of a side girder it is essential that 
they be sufficiently thick when they are new to allow for cor- 
rosive action, depending upon the life that may be desired of 
the car. 

The corrosion is much worse on the inside of the car than on 
the outside, that on the outside being hardly perceptible, although 
the cars in some instances had not been re-painted since they 
were placed in service eight years ago. 

The fact that the inside of the car may be covered with a 
very thick coating of rust does not necessarily indicate that. very 
much metal has been eaten away, as may be seen by the result 
of some tests recently made by Mr. J. R. Onderdonk, engineer 
of tests. A piece of rust 5/32 in. thick was analyzed and found 
to consist of 90 per cent. Fe.O; and 10 per cent. H.O. In ad- 
dition slight traces of silicon, calcium and other organic sub- 
Stances were found. The actual thickness of the metal which 
had been rusted would be .031 in., or about 1/5 of the thickness 
of the piece of rust. 

Apparently the parts which will fail first on the more recent 
designs of cars having hoppers are the side sheets directly above 
the hopper doors. When the lading has become frosted, or 
damp and closely packed, it is the practice to strike the side 
sheets near the hopper opening in order to loosen it. In some 
Instances the man stands on top of the car, using a hand bar to 
loosen the lading, and the sloping sheets of the hopper are 
Often struck with these bars, injuring them. These thin spots 








will probably be eaten through first, but they can easily be 
patched at a small expense, if necessary. 


The Repair Question. 


The steel cars are much stronger than the wooden ones and ° 
are not so easily damaged. As stated by Mr. J. F. MacEnulty, 
of the Pressed Steel Car Company, in a paper recently pre- 
sented before the New England Railway Club, the figures giv- 
ing the comparative cost of maintenance of steel and wooden 
cars, as they are ordinarily presented, do not take into con- 
sideration the fact that steel cars are seldom damaged to such 
an extent that they cannot be repaired to advantage, while 
wooden cars are very often destroyed. The records show that 
only three Baltimore & Ohio modern steel cars have been de- 
stroyed on that system and this would not have occurred under 
present methods of handling salvage. Eight of their steel cars 
have been destroyed on foreign lines, but they could undoubt- 
edly have been repaired if the roads upon which the damage 
occurred had been accustomed to repairing cars of this kind. 
Of these eight cars one, a hopper, was built in 1902 and was 
destroyed the same year; a gondola car, which was built in 
I90I, was destroyed in 1904; three flat cars, which were built 
in 1902, were destroyed in 1904; a hopper car, which was built 
in 1899, was destroyed in 1906; and two gondola cars built in 
1901 were destroyed, one in 1905 and the other in 1906. 

Skilled mechanics are not required to repair these cars suc- 
cessfully. It is the practice on the Baltimore & Ohio to rcax= 
the men for the steel car repair gangs from among the wooden 
car repairmen. As will be seen from the section dealing with 
the facilities provided for repairs, practically no special equip- 
ment is required; the cost of the equipment for carrying on this 
class of work is less than that for the repairing of wooden 
cars. This applies not only to the tools used by the repair- 
men, but to the ground space and facilities required for press- 
ing and straightening sheets, etc., as compared with a plant for 
preparing the timber used on wooden cars. 

As far as the repair yard is concerned, it need not be any 
more extensive or elaborate than would be required to take 
care of the same number of wooden cars. In the section de- 
scribing some of the methods used in making typical repairs 
on the Baltimore & Ohio cars the greater number of defects 
illustrated are for damage to the earlier cars introduced on the 
system, which were among the first modern steel cars to be used 
in large numbers in this country. These designs in the light of 
present day experience were faulty in a number of respects, due 
both to the fact that service conditions since 1899 have become 
very much more severe than could be foreseen at that time, and 
also to the fact that the development of the design of the mod- 
ern steel car was very rapid. It is, therefore, not to be won- 
dered at that defects have developed in some of the earlier de- 
signs, in fact it is rather surprising that these cars have stood 
up so well under the severe conditions that they have had to 
withstand. As may be seen, such defects as have developed 
may be very readily overcome at a comparatively small expense 
when the cars come in for repairs. 


Liability of Damage to Steel and Wooden Cars. 


The steel cars being stronger are not as easily damaged as 
the wooden ones. Shocks which would seriously damage a 
wooden car often do not injure the steel car at all, or, if they 
do, do not render it unfit for service. For instance, in passing 
through a large freight yard steel cars. may be seen that have 
been damaged by blows which would crush the corresponding 
part on a wooden car, but which on the steel car are not serious 
enough to take it out of service for repairs. The accompany- 
ing photographs, Figs. 2, 3, 4 and 5, illustrate conditions of this 
kind. 

The first one, Fig. 3, shows an end sill which has been badly 
bent, but the center of the sill at the coupler is not affected. 
No attention is paid to defects of this kind, but it may readily 
be seen that if the end sill of a wooden car had received the 
same blow it would have been splintered and not only the end 
sill, but adjacent parts would have been damaged. Fig. 2 shows 
the results of “cornering,” which has torn the side braces, dam- 
aging them to some extent, although not enough to warrant re- 
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FIG. 6.—USEFUL MATERIAL FROM SALVAGE OF FIVE COMPOSITE CARS. 


pairing or replacing them. The same blow on the side of a 
wooden car with outside stakes would undoubtedly have injured 
some of them so that they would have had to be renewed. Fig. 4 
shows the side sill extension on one of the recent types of hop- 
per cars which has been bent in, but not enough to affect the 
step, hand hold, or push pole casting. Fig. 5 shows the upper 
part of the end sill plate damaged, also two of the uprights sup- 
porting the end of the hopper. Beyond the straightening of the 
hand hold at the corner no repairs will be required, as the 
strength of the car has not been materially affected. 

In accidents the composite car with steel framing for the 
body is very little better than the wooden car. As an illustra- 
tion, the pile of material shown in Fig. 6 is all the useful mate- 
rial that remains of the bodies of five composite cars after the 


salvage had been sorted out. The 


an iron box car built in 1862. Previous to that time a number 
of cars were in service for carrying gunpowder, which were 
similar to an ordinary tank car, but having doors in the ends, 
These cars were not suitable for general merchandise purposes, 
and in 1862 and the three or four following years, two or three 
hundred of these iron box cars were built at the Mt. Clare 
shops. Their construction and the service they gave are of in. 
terest, especially since the first modern all-steel box car has 
just been built and put in service on the Union Pacific Railroad. 
(See page 129 of the April issue.) 

During the summer months these cars absorbed the heat so 
that they did not prove very successful for general merchan- 
dise purposes. They were afterwards used for hauling lime, but 
were not an entire success for that purpose as the lime was 





sills of these cars are not shown in 
the illustration, but they consisted of 
structural steel and 


members were 


badly bent, some of them with the 





flanges of the channels broken. In 
this connection it is important to 
note that experience on the Balti- 
more & Ohio has demonstrated that 
pressed steel shapes are preferable 
to rolled shapes. A rolled shape, if 


the flange is broken, cannot very well 


be repaired satisfactorily, although 
this can be done readily with a 
pressed steel shape. An_ inferior 


quality of material can be used in 
rolled shapes, but first-class material 
only can be used for sheets which 
are to be pressed, and if the proper 
material is used it is 


not impos- 


sible to bend the sheets successfully. The material is 


bent out of shape. 
only from one source, i. e¢., the car manufacturer. 
Experience to the present time 


only very seldom that new parts 


This is clearly shown in the latter part of this article. 


A possible justification for building composite cars is where 
there is a heavy demand for cars which must carry top loads, the 
wooden sides making it possible to use cleats, and the load can 
be braced with much less trouble and expense than on a steel 
If the lading in the steel hopper or gondola car, carrying 
coal or ore, becomes frozen the usual practice is to build a fire 


These 
measures, of course, cannot be used in the case of wooden or 


car. 


under the steel car and thaw it or to dynamite it out. 


composite cars. 


Baltimore & Ohio Steel Freight Car Equipment. 


The Baltimore & Ohio Railroad was one of the first to intro- 
duce extensively the modern type of steel car. For a great many 
years previous to the advent of the steel car, it had in service 
and maintained a large number of cars with iron bodies and 
One of the first cars of this kind was 


wooden underframes. 





such 
that it can easily be rebent and repaired if it is damaged or 
The old argument was that it was better 
to use structural shapes because they can be obtained readily 
upon the open market, while the pressed shapes can be obtained 


has demonstrated that it is 
of this kind are required, it 
being possible to repair practically any defect which may occur. 





FIG. 7.—BODY OF ONE OF A SERIES OF IRON BOX CARS INTRODUCED ON THE BALTIMORE AND OHIO 


1862. 


carried in bulk, and during certain seasons the cars “sweat” and 
caused trouble by slacking the lime. The accompanying illus- 
trations, Figs. 7 and 8, illustrate the general construction of 
these cars. The photographs were taken at Locust Point, neat 
Baltimore, where the body of the car is now serving time as 
a car inspectors’ quarters. The two windows at the side have 
been added since the car was taken out of service and this is 
also true of some of the patches at the lower edge of the side 
sheets. The interior view of the car gives a fairly good idea of 
the side, end and roof construction. The side posts and carlins 
were of 2 x 2 in. oak. The iron sheets were % in. in thick- 
ness, or about the same as the steel used on the new Union 
Pacific box car. The bodies of these cars were about 24 ft. long, 
8 ft. 2 in. wide at the widest part, and 7 ft. 1 in. high from the 
lower edge of the underframe to the top of the car. They 
weighed about 18,000 Ibs. The door opening was 4 ft. 10% im. 
x 5 ft. The undertrame was of wood and the trucks were of 
the double arch bar type and were equipped with 31 in. wheels. 

In the late seventies or the early eighties a hopper having am 
iron body and known as the “three pot” hopper was introduced 
on the Baltimore & Ohio in large numbers. These cars were 
patented by Ross Winans, and for a long time the Baltimore & 
Ohio maintained what is known as “the hopper shop” for build- 
ing them. The earlier cars were of 13 tons capacity, weighing 
12,800 Ibs., but in 1883 cars of this type of 20 tons capacity 
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In addition to the above equipment there are five hundred and fifty 80,000 lb. capacity cars which were built in 
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STEEL HOPPER CARS. 
1899 1900 1902 1906 1906 
N-9 N-9 N-9 N-10 N-10a 
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The diagram shown in Fig. 9 


illustrates the general arrangement and size of the 20 ton ca- 
pacity cars and explains why they were known as “three pot” 


hoppers. 


It is not now known just how many of these cars 


were built, but the road numbers which they were supposed to 
cover were from 20,001 to 22,499 for the 13 ton cars and 23,001 


to 24,009 for the 20 ton cars. 


It is understood that some of 


them are still in service in the Cumberland district, but most of 
them have been scrapped for many years because of their being 


unsuitable for modern service. 


The first modern steel cars were introduced on the road in 


February, 1899. 


that time is shown above. 


The data for the various cars ordered 


since 


The road also has seven hundred 100,000 Ib. marked capacity 
flat cars which were built in 1902 by the American Car & Foun- 


dry Co. These cars weigh 40,600 Ibs., are 40 ft. 
have wooden floors. 


« 


in. long and 


At the present time 23,636, or 28 per cent. of the 84,173 cars 
owned by the Baltimore & Ohio are of all-steel construction. In 
addition there are a large number of cars with stee: under- 


frames. 


























In addition the present equipment includes 450 cars which were built by the Schoen Pressed Steel Car Co. for the Pittsburg & Western 
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FIG. 9.—20-TON IRON BODY “THREE POT’ HOPPER CAR INTRODUCED ON 


THE BALTIMORE & OHIO IN 1883. 


Organization of the Steel Car Repair Department. 


As far as supervision is concerned there is no distinction be- 





FIG. 8.—INTERIOR OF IRON BOX CAR. 


tween the steel car and wooden car repair 
work at Mt. Clare, which is the largest steel 
car repair point on the system. This work is 
carried on under the general direction of Mr. 
John J. Tatum, general foreman of the car 
department at the Baltimore terminals, who 
reports to Mr. J. E. Muhlfeld, general super- 
intendent of motive power. The freight car 
repair work is in direct charge of Mr. J. W. 
Deible, foreman, and his assistant, Mr. M. V. 
Pascal. All the repair work is on a piece 
work basis. 

Eight gangs of four men each are required 
for work on the steel cars. One of these 
gangs operates the flange fire shop where 
damaged material is straightened and re- 
shaped. The other seven gangs are engaged 
in the repair yard. One man in each gang is 
known as the leader and directs the work of 
the gang. Each gang usually works on two 
cars at the same time. When one car is 
stripped and while the material is being 
straightened they work on the other car. 
In some instances after part of the work 
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has been erected two of the men will drive the rivets 
on one car while the other two work at stripping an- 
other. If there are an unusually large number of steel 


cars requiring repairs men from the wooden car force are shifted 
to this work and assist in stripping. On the other hand, if the 
steel car work is light and the wooden car work heavier than 
usual men from the steel car gangs are transferred to work 
on the wooden cars. The men for the steel car gangs are usually 
selected from the wooden car repair force. That this work 
does not require what is usually known as skilled mechanics 
may be gathered from the fact that one of the typical steel car 
repair gangs is made up of men whose former occupations 





——. 
— 


one foreman, made it advisable to put the 
ever they could be placed to the best advantage, re. 
gardless of which type they belonged to. The two photo- 
graphs, Figs. 10 and 11, taken from a box car in the middle of 
the yard, one looking east and the other looking west, give an 
idea of the general arrangement of the yard and the manner in 
which the steel and wooden car. equipment is mixed. That one 
of the tracks in the view looking west is clear is due to the 
fact that a number of repaired cars had just been pulled out 
and the bad orders had not yet been switched in. 

Tools.—The tools required are very simple; each gang has a 
small portable forge for heating rivets; a pneumatic riveter: 
a pneumatic drill; sledges; chisel 


cars wher- 








FIG. 10.—VIEW OF 
were as follows: Trolley car conductor, huckster, iron worker 


and a car repairer from the truck department. 
Facilities Provided for Steel Car Repairs. 


Yard.—The locomotive shops at Mt. Clare have been extended 
from time to time so that at present the yard room for the 
freight car repair department is extremely limited and very 
much cramped, nevertheless the department is so organized that 
the work is very satisfactorily handled. That those who are 
up against the proposition of taking care of steel cars may 
realize more fully that this work 


THE REPAIR YARD LOOKING EAST, FROM NEAR THE CENTER. 


bars; 56 in. and % in. drift pins: a 
pin maul; wrenches and a cold chisel 
or side cutter for cutting off rivets, 
The rivets are all cut off with a 
chisel or side cutter and sledge. 4 
pneumatic hammer was tried for this 
purpose, but the men who are work- 
ing on a piece work basis prefer the 
other method, probably because the 
steel is light and springs so that the 
heavy blow of the sledge is more 
effective than that of the hammer. 
For lifting the cars, 30-ton, geared 
jacks are used. These are designed 
for heavy car and locomotive use, 
weigh 237 lIbs., have a height when 
down of 27 in., a total rise of bar of 
17 in. and a rise of bar of % in. per 
stroke of the lever. 

The department also has ratchet 
pulling jacks, and what is known as 
a “box” jack, which is shown in Fig. 
12. This last is a relic of the old 
hopper shop. The screw of the jack 
is about 3 ft. long, and the housing 
or standard in which it works is encased in a hard oak box and 
is backed by an oak plank, as shown. The jack is used for forc- 
ing the side sheets outward in erecting and also for straightening 
bent sheets in place. 





Flange Fire Shop.—The flange fire shop, which is shown in 
Fig. 13, is placed alongside one of the material tracks, and that 
part of it which is used for steel car work is about 20 ft. wide 
and 50 ft. long. The frame of the building is partly of wood, 
although largely of structural steel, and is covered with sheet 





does not require exceptional facili- 
ties and may even be done under 
conditions which would be consid- 
ered adverse on some roads, the fol- 
lowing facts are presented. There 
are five repair tracks with a material 
track extending along each side of 
the yard. These five tracks will ac- 
commodate from 17 to 21 cars each, 
with a space of 15 ft. between the 
cars requiring heavy repairs. The 
yard has a total capacity of 100 cars 
for medium and heavy repairs. The 
distances between the centers of the 
repair tracks are as follows: 11 ft. 
4 in.; 14 ft. 4 in.; 14 ft. 6 in.; and 
15 ft. 6 in. 

When the steel car repair work 
was first started an attempt was 
made to keep it by itself, but the 
cramped condition of the yard and 
the large amount of work which it 
was necessary to turn out, together 
with the fact that both classes of 
work are under the direction ot 

















FIG. II.—VIEW OF THE REPAIR YARD LOOKING WEST, FROM NEAR THE CENTER. 
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FIG. 
iron. The sides are partially open, as shown. The equipment 
of this shop consists of an oil furnace, designed and con- 
structed by the railroad, which will take material 10 ft. long and 
6 ft. 4 in. wide. The furnace has an opening at one end only, 
but a new one which has recently been installed at Cumberland 
has doors at both ends so that long material, such as side and 
center sills, may be handled in it. A short distance in front of 
this furnace is an iron face plate 8 ft. 6 in. x 6 ft. 6 in. x 3 in. 
thick. As may be seen from the illustration, this plate was 
badly warped and was just about to be replaced by a new one. 
The screw press flange clamp, which is partially shown at the 








FIG. 12.—‘“BOX JACK” FORCING THE SIDES OF A CAR OUTWARD. 


right side of the photograph, is used for clamping and flanging 
material and will take pieces 11 ft. wide. In addition, the shop 
is equipped with five formers, two of them for different classes 
of end sills, one of which is shown directly in front of the four 
men in the gang; a former for the hopper doors; formers for 
a side and center sill splice and also for a body bolster dia- 
phragm. Only a few hand tools are required, such as tongs for 
handling the hot material and the wooden mauls and hammers 
for straightening the steel. The wooden mauls are of lignum 
vite, 5% x 10 in., with 4 ft. handles. 

The bent side and center sills are heated in a large open fire 
and straightened in the boiler shop, as the flange fire furnace 
8 not long enough to handle them. Very few new steel parts are 
required for repairs. Splice plates for the center and side sills 
are made on the bulldozer in the blacksmith shop, and it is also 
intended to equip this machine with dies for making the cross 
braces which are shown in Fig. 24, and are used for stiffening 
the ends of the earlier types of gondola cars, in place of the 
angle iron vertical braces with which they are equipped. A 36 in. 


Vertical drill is provided for drilling the holes in the splice plates 
and braces, 


13.—THE FLANGE FIRE SHOP. 


This is about all of the equipment that is required for carrying 
on the work and is very simple as compared to the tools re- 
quired by the wooden car repairmen and a wood working shop, 
and the machine tools required in connection with it. The 
experience of the Baltimore & Ohio has demonstrated that under 
ideal conditions very little additional equipment would be re- 
quired. In planning a new car repair plant to be built in the 
future, the repair tracks are spaced 20 ft. center to center, with 
material tracks between every other set of tracks, and possibly 
with a traveling crane extending over a couple of the heavy 
repair tracks, to be used largely in handling damaged cars and 
in taking out cars when repairs are completed. The flange shop 
will, of course, be considerably larger than the present one and 
will contain some additional equipment, but otherwise the facili- 
ties will not be much more elaborate than those at the present 
time. 


Development in the Design of Steel Cars. 


The leading argument advanced by the steel car builders when 
steel cars were first introduced was that they could be made 
much lighter than a wooden car of the same strength and capac- 
ity, and it was largely for this reason that the railroads decided 
to use them. It is not surprising, therefore, that some of the 
parts were made too light on the earlier cars. Due to the 
strengthening of these parts in the later designs the weight of 
the steel car has been increased so that, if anything, it is greater 
to-day than that of the wooden car of the same capacity. The 
railroads buy these cars not because they are lighter than the 
wooden cars, but because they are much more satisfactory from 
an operating standpoint. As the section dealing with typical 
repairs considers very largely repairs to the earlier classes of 
cars, it may be of interest to trace the development of those 
parts which have given the most trouble and show how they 
have been strengthened in the later cars. One feature of design 
which has much to do with the stiffening of the car and will 
greatly prolong its useful life is that the side sheets, which on 
the earlier cars were only about 3/16 in. thick, have been in- 
creased until now they are 1% in. full. The floor sheets on the 
more recent cars are 5/16 in. thick. Other features of design, 
the development of which it will be profitable to study, are the 
center sills, especially that part between the bolster and the end 
sill; the body bolster construction and the end sills, more espe- 
cially as concerns their reinforcement at the center where they 
come in contact with the coupler horn. 
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FIG. 14.—BODY BOLSTER, DRAFT SILLS AND END CONSTRUCTION 
THE FIRST ALL-STEEL HOPPER CARS (N-8). 

Hopper Cars.—These features for the first class of hoppers, 
N-8, are illustrated in Fig. 14. The center sills are of pressed 
steel 3g in. thick and are continuous the entire length of the 
car. These cars were equipped with a twin spring draft gear, 
the draft lugs being of the well-known pressed steel type. As 
may be seen from the drawing, the center sills are not rein- 
forced between the rear draft lug and the body bolster except 
by the diagonal braces which extend from the corner of the car 
to the center sill near the bolster. As the center sill at this 
point is only Io in. deep and the flanges are about 4 in. wide the 
buffing shocks, which are taken entirely by the rear draft lugs, 
force the sills outward just back of the draft lugs and in many 
instances have cracked or broken them. 

To strengthen the sills at this point and to facilitate making 
repairs the sills on the second lot of hoppers, N-o, were spliced, 
















































































FIG. 16.—BODY BOLSTER, DRAFT SILL AND END CONSTRUCTION OF THE 
LAST LOT OF STEEL HOPPERS .(N-I0 AND N-IOA). 
as shown on Fig. 15, which also shows an application of tandem 
spring draft rigging. This draft rigging was applied to about 
500 of the N-g hoppers. The twin spring rigging, or the same 
as applied to the N-8, was applied to about 1,500 and friction 
draft gear to about 6,000. The reinforcement, due to the splice, 
stiffened the sills so that even with the twin spring draft rigging 
the trouble was considerably reduced, although the construction 
was still not as strong as might be desired. The construction 
on the latest hoppers, N-10 and N-1oa, which were built in 1906, 
is very much stronger and it is expected that very little if any 





























FIG: I5.—END SILL AND DRAFT SILL CONSTRUCTION OF SECOND LOT 
DRAFT GEAR. 
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OF HOPPER CARS (N-9), SHOWING APPLICATION OF TANDEM SPRING 
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N-I0 AND N-IOA HOPPERS. 
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Section A-B 

FIG. 20.—METHOD OF REINFORCING THE DRAFT SILL CONNECTION TO 
THE BODY BOLSTER ON CLASS O-I2 AND 0-14 GONDOLAS. 
(SEE ALSO FIG. 48.) 

trouble will be experienced with them. This construction is 
shown in Fig. 16. ‘Lhe center sills are 15 in. channels reinforced 
at the lower inside edges by 3% x 3% x % in. angles. These an- 
gles extend through the body bolster to the rear draft lug. The 
sills are spliced by a pressed steel shape in the form of a Z, as 
shown on the drawing and in Fig. 17. This is 1534 in. deep 
and is riveted to the web of the center sill channels by seventeen 
78 in. rivets, also to the lower flanges of the channels and to the 
top cover plate. Friction draft gear is used and the draft lugs 
ire of cast steel. 

On the first two classes of hoppers, the N-8 and the N-o, the 
old type of pressed steel body bolster was used. ‘This gave 
fairly good satisfaction except that that part between the center 
sills was hardly stiff enough to properly support the center plate. 
he bottom cover plates on the earlier cars were very light and 
m some of the later orders were increased in thickness, but even 
lis did not give good satisfaction and on the latest cars a much 
stronger type of body bolster was used, as shown in Fig. 18. 
A heavy steel casting was placed between the center sills, f 
ing a substantial support for the center plate. The section of the 
er is such that it is much stronger vertically than the older 
designs. The N-8 and N-9 hopper cars were equipped with 


orm- 


Pressed steel end sills, but these were changed on the N-1o and 
N-1oa to a rolled channel. On class N-8 the striking plate con- 


f 


sisted of a % x 2% in. bar, the only other reinforcement being 


the pressed steel shape, which was riveted between the center 
sills directly back of the striking plate, as shown on the drawing. 
The construction on the N-9 was quite similar except that a 
Pressed steel shape was placed between the striking plate and 
the end sill, as shown in Fig. 15. This was somewhat more 
Satisfactory than the earlier construction, but was superseded 
on the last lot of cars by a heavy steel casting, as shown in 
Fig. 16, which has thus far been very satisfactory. The carry 
iron on this later type of cars is also of cast steel. A few of 
these have been broken. The end sill is reinforced between the 
center sills by a steel casting. 
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FIG. I8.—BODY BOLSTER ON LAST LOT OF HOPPERS (N-IO AND 
N-IOA). SEE FIG. I0 FOR PLAN AND SECTION. 
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FIG. I9.—BODY BOLSTER, DRAFT SILL AND END CONSTRUCTION ON 
FIRST TWO CLASSES OF GONDOLA CARS (0-12 AND 0-14). 

Gondola Cars—A somewhat similar development has taken 
place in connection with the gondola cars. The first two classes, 
the O-12 and the O-14, were very much alike. These cars were 
fitted with continuous body bolsters, as shown in Fig. 19, the 
extension center sills or draft sills being of pressed steel Io in. 
deep with flanges about 4 in. wide. These sills were riveted to 
the bolster by three 34 in. rivets and in addition were reinforced 
by a cover plate about % in. thick and to some extent by the 
two pressed steel diaphragms, or cross braces, extending be- 
tween the center and the side sills. This construction has not 
proved strong enough and when the cars come in for heavy 
repairs the draft sills are more securely fastened to the bolster 
by a % in. angle plate, and a 13 in. cover plate is applied in place 
of the lighter one, extending from back of the bolster to the 
end sheet and up on the end sheet a distance of 13% in. The 
method of repairing and reinforcing these sills is shown in Figs. 
20 and 48. The same difficulty was experienced with the bolsters 
on these two classes of cars as on the earlier classes of hopper 
cars, the central portion not being stiff enough to properly sup- 
port the center plate. The striking plate on the O-12 consisted 
of a % x 2% in. bar and was reinforced behind the end sill 
the same as on the N-8 hopper cars. On the second class of 
gondola cars a pressed steel plate was placed between the strik- 
ing plate and the end sill, as shown on Fig. 21. 

On the last class of gondola cars, the O-17, Fig. 22, the center 
sills were made continuous and consisted of a pressed steel shape 
reinforced at the lower inside edge by a 3% x 3% x %& in. angle, 
which extended through the bolster to the rear draft lug. Be- 
tween the center sills at the body bolster a steel casting was 
used somewhat similar to that one on the N-1o hopper cars. The 
construction of the center sills between the bolster and the end 
sill was also similar to that used on the hopper cars, as shown 
in Fig. 17, in that it consisted of a heavy Z-shaped pressed steel 
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FIG. 22.—BODY BOLSTER AND DRAFT SILL CONSTRUCTION ON THE LAST 
LOT OF GONDOLA CARS (0-17). 


plate, 1534 in. deep, which was spliced to the center sill. A steel 
casting similar to that used on the hopper cars, as shown in Fig. 
23, was used for a coupler striking plate and a casting was 
also placed between the center sills, reinforcing the end sill at 
this point. The end sheets of the first two classes of gondola 
cars were stiffened by a couple of vertical angles, but these ends 
proved to be weak, and as the cars come in for heavy repairs 
the vertical braces are removed and replaced by heavy hori- 
zontal braces, the same as are used on the last lot of gondolas. 
One of the cars to which these braces were just being applied, 
in fact had not yet been riveted in place, is shown in Fig. 24. 
The twin spring draft rigging was used on the O-12 and fric- 
tion draft gear on the O-14 and the O-17 classes, the O-17 
having cast steel draft lugs. 

Trucks—On the N-8 hoppers and the O-12 gondolas the 
Schoen pressed steel truck was used, both the top and bottom 
arch bars being of pressed steel. This truck weighed about 6,960 
Ibs. On the first 2,000 of the N-9 hoppers the pressed steel truck 
having the top arch bar only of pressed steel was used. This 





FIG. 27.—DAMAGED SIDE SHEETS. 


23.—END SILL CONSTRUCTION AT 


GONDOLAS. 


STRIKING PLATE—0O-1I7 





FIG. 21.—END SILL AND STRIKING PLATE CONSTRUCTION ON SECOND 
LOT OF GONDOLA CARS (0-14). 


truck weighed about 7,330 Ibs. A similar truck was used on 
the first 3,000 cars of the O-14 class, which weighed 6,960 lbs. 
Seventeen hundred of the N-9 class were equipped with a lateral. 
motion truck and the last 4,000 cars of that class were equipped 
with the diamond arch bar pressed steel truck. The last 1,000 
cars of the O-14 class were equipped with a lateral motion truck. 
The last lot of gondolas and the last lot of hopper cars were 





24.—THE ENDS OF THE EARLIER GONDOLA CARS ARE BEING RE- 
INFORCED WITH HEAVY HORIZONTAL BRACES. 


equipped with diamond arch bar trucks and structural type 
truck bolsters. 


New Material Required for Repairs. 


As will be seen from the section on typical repairs very little 
if any new material is required, no matter how bad the damage 
may be, except such as may be required for splicing the sills or 
othe: parts and patching the sheets. Most of the material used 
fur patching is obtained from the locomotive boiler shop scrap 
pile. About the only materials used in addition to this are the 
rivets, the oil used in connection with the flange furnace fire 
and the air for the furnaces and the pneumatic tools. 

The records show that in five years only one full length side 
or center sill has been ordered. In cases where the ends of the 
center sills, on the older cars, are broken off too near the bolster 
new pieces are required for replacing the end, but the longest of 
these is only 73 in. in length and can readily be made with very 
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FIG. 28.—A TORN AND BENT SIDE SHEET AWAITING REPAIRS. 


simple dies. As far as can be ascertained it has never been 
necessary to order any of the large side sheets, for no matter 
how badly they have been bent or torn they can always be 
patched up in good shape. 

Straightening Material in Place. 

Damaged parts are often straightened without removing them 
from the car. When the center sills on the hopper cars are 
bulged out just behind the rear draft lug it is necessary to 
Straighten and reinforce them. Usually, in cases of this kind, 
the end sill is damaged so that it has to be removed and the 
end of the side sills are also damaged. A piece of galvanized iron 
irom an old car roof is placed on top of a jack, placed under- 
neath the damaged part, and a fire is built on it underneath and 
‘round the damaged member. The fire underneath the center 
sills in the accompanying illustration is carried on the two rods 
whose ends are supported on the side sills. One of the men in 


the gang is detailed to build the fire and attend to it, but this 


FIG. 26.—THE SILLS SHOWN IN FIG. 25 AFTER THEY WERE 


































does not require his entire attention, and he 
assists the rest of the gang while the iron is 
being heated. In the freight car repair yard 
there is plenty of scrap wood, so that the 
fuel costs nothing. 

Fig. 25 shows one of these hopper cars with 
the end of one side sill and the two center 
sills being heated. The center sill to. the 
left has been broken off and the broken end 
will have to be straightened so that it can be 
spliced. When the different parts have be- 
come sufficiently heated the jack is lowered 
and the sheet iron, with the fire on it, is lift- 
ed to one side and the sills are straightened 
with hammers. To space the sills the proper 
distance apart a wooden templet is bolted to 
the top flanges at the ends after the sills 
have been heated and pulled into place. The 
sills are shown after they have been straight- 
ened in Fig. 26. The heavy iron bar at the 
right is used as a ram in helping to straighten 
the center sills. 

If the side sheets are bent, but are not 
injured sufficiently to remove them from 
the car, it is the usual custom to take the 


















































































































STRAIGHTENED. 


box jack, shown in Fig. 12, and support the wooden end of it 
on blocking near the juncture of the hopper and side sheets and 
have the other end screwed tight against a block near the dis- 
torted part of the sheet. The sheet can then easily be hammered 
into shape. 


Some Typical Repairs. 


As may be seen from the following illustrations and descrip- 
tion of typical repairs which are being made at the Mt. Clare 
shops, the work is simple, very little special equipment is required 
and very little new material is used. No matter how badly a 
sheet is damaged it can usually be straightened and repaired at 
a comparatively small cost. Badly bent and torn side sheets are 
shown in Figs. 27 and 28, waiting to be straightened at the 
flange shop. The method of straightening sheets of this kind 
on the face plate with wooden mauls is shown in Fig. 29. After 
the sheet has been approximately straightened the smaller kinks 
are removed with iron hammers. When the sheets are torn a 
patch of 1% in. material, cut to approximately the shape of the 
tear, is placed on the outside of the car and riveted with % in. 
rivets spaced about 4 in. apart. The side and center sills are 
straightened at a large open fire in the boiler shop. A number 
of damaged sills waiting to be straightened are shown in Fig. 
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FIG. 30.—D\MAGED SIDE AND CENTER SILLS. 











FIG. 31.—BADLY DAMAGED END SILL AND SHEETS. 
and is riveted to the end sill by the ten additional rivets, as 
shown in Fig. 34, which shows one of these repaired end sills 


in place on the car. 





{ é 


FIG. 32.—BENT AND TORN END SILL. 


30. These sills can easily be straightened 
and if they are cracked or broken can 
readily be spliced. 

Hopper Cars—Probably the greatest 
trouble that is experienced with the older 
hopper cars is the crushing of the end 
sills. An end sill that has been badly 
damaged is shown in Fig. 31, and one 
which has been torn and was just about 
to be taken into the flange shop for 
‘traightening is shown in Fig. 32. These 
sills are placed in the furnace and heated 
and then hammered approximately into 
shape on the face plate, straightened in 
the screw press and finally shaped accu- 
rately on a former provided for that pur- 
Pose and shown just in front of the men 
m Fig 13, A couple of these end sills 
that have just been straightened are 
shown in Fig. 33. When the sills are 
tracked or torn, as shown in the illus- 
tration, the reinforcing piece at the 
night is placed over them at the 
‘enter. This piece is quite similar 
'o that used on the N-9 hoppers ex- 


‘ept that the top flange extends upward 








The cost of removing, straightening and 
replacing one of these sills is not very great, as 
may be seen by referring to the section on the 
comparative cost of repairing steel and wooden 
cars. 

The center sills on the N-8 hoppers are often 
broken back of the draft lugs and in some in- 
stances have been broken back of the bolster. 
If the sills are broken back of the rear draft 
lugs and at least 834 in. from the bolster, as 
shown in Fig. 35, the old piece is spliced to the 
sill, as shown. If the break is back of the bol- 
ster and at least 834 in. from the bolster, as 
shown on the diagram, the old piece is spliced 
on. If the sills are broken between the draft 
lugs it is necessary to cut the sill 834 in. in front 
of the bolster and splice on a new piece, or if 
the sills are broken on either side of the bolster 
and less than 834 in. from it a new piece either 
43 in. or 73 in. long, depending on which side 
of the bolster the break is, is spliced to it. 

A car that was badly damaged and had both 
of the center sills broken back of the bolster 
and both of the side sills broken at the bolster 
is shown in Fig. 36. A % in. plate 22% in. long 
is riveted on the inside of the center sill and a 














FIG. 35.—METHOD OF 
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SPLICING CENTER SILLS BOTH IN FRONT AND BACK OF THE BOLSTER 
ON CLASS N-8 HOPPERS. 
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FINISHED SPLICE ON SIDE SILL. 


FIG. 43- 
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FIG. 37.—TWO BROKEN CENTER SILLS SPLICED BACK OF THE BOLSTER. 


(sEE FIG. 36.) 


FIG. 39.—HOPPER CAR SIDE SILL BROKEN AT THE BOLSTER. 





the center sill, is riveted to the outside. The flanges of the re- 
inforcing channel are fastened to the sill by two rivets on either 
side of the break at both the top and bottom. A photograph 
of one of these splices is shown in Fig. 37. The work had not 
been quite finished when the picture was taken and the holes 
for the rivets in the top and bottom flanges had not yet been 
drilled. 

The method of splicing the center sills between the bolster and 
the end sill is quite similar. A photograph of one of these splices 
is shown in Fig. 38. In this case the holes had been drilled 
through the flanges for the rivets, but they had not yet been 
driven. Both of the center sills were broken. The break was 
directly back of the rear draft lug and the reinforcing plate was 
made long enough to extend to the front end of the lug. 

Side sills broken at the body bolster are shown in Figs. 36 
and 39. The latter photograph gives a good idea of the bolster 
construction on the older hoppers. The method of making the 
splice is a simple one and is shown in Fig. 40. These cars have 
a 3@ in. plate, used to stiffen the side of the car at the bolster 
for jacking purposes, but which does not have the flange extend- 
ing underneath the sill. When the sills are broken at this point 
the old plate is scrapped and a new one, similar to the one shown 
in the illustration, is used. The only additional rivets required 
are the two at the lower flange and the four indicated by arrow 
heads in the illustration. 

Occasionally the ‘side sills may be broken between the two 
bolsters. A broken sill of this kind which had been badly buckléd 
and is shown after it had been straightened and while the car 
was being re-assembled is illustrated in Fig. 41. A 3% in. plate 
was placed on the inside of the sill and a 3 in. plate, flanged at 
the lower end, and extending under the sill, was placed on the 
Outside. Fig. 42 shows the method of drilling the holes in the 
sill for these splice plates. An “old man” or brace was fastened 
in place and the holes were drilled with a pneumatic drill. A 
view of the finished splice is shown in Fig. 43. 












FIG. 38.— CENTER SILLS ON HOPPER CAR SPLICED IN FRONT OF THE 
BOLSTER AND AT THE REAR DRAFT LUG. 
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FIG. 40.—BROKEN SIDE SILL, SHOWN IN FIG. 39, SPLICED. 


A body bolster diaphragm that had been torn is shown in Fig. 
44. This was repaired by riveting on a plate 3% in. thick and Io 
in. wide, Fig. 45. 

Gondola Cars.—The method of stiffening the end sheets on 
the O-12 and O-14 gondolas has already been mentioned (page 
166). The greatest difficulty encountered with these cars is the 
tearing away of the extension center sills, or draft sills, from 
the body bolsters. These draft sills are attached to the bolster 
by three rivets at the vertical portion and one rivet through the 
lower. flange of the bolster. In addition they are held to the 
bolster cover plate by one rivet. The way in which the sills are 
torn from the bolster is illustrated in Figs. 46 and 47. As has 
been stated (page 165), in repairing damages of this kind the 
top cover plate on these cars is removed and replaced with a 
4 in. plate which extends from the hopper opening to the end 
of the car and up on the end 13% in. to take the rivets in the 
bottom edge of the lower of tl 


1e two cross braces, which are 
being applied to these cars as they come in for heavy repairs. 
The old cover plate was only % in. thick and the rivets were 


spaced about 9 in. apart. The new % in. plate has rivets spaced 
about 4% in. apart. The fastening of the sills to the bolster is 
reinforced, as shown in Figs. 20 and 48. The sill is bolted to the 
bolster, because it is impossible to drive rivets. 

Very few of the last lot of gondola cars are to be found 
on the repair track. The writer was able to find only one, dur- 
ing his visit to Mt. Clare, and this had the lower. flange of one 
of the center sills and the cross braces between the center sill 
and the side sill more or less damaged, although the rest of 
the car was uninjured. A view looking along the lower edge 
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ANOTHER EXAMPLE OF DRAFT SILLS TORN FROM BODY BOLSTER ON GONDOLA CAR. 


FIG. 47. 


FIG. 46.—DRAFT SILLS TORN FROM THE BODY BOLSTER ON O-I2 GONDOLA CAR. 








(SEE ALSO FIG. 20.) 





DRAFT SILL ON GONDOLA CAR REPAIRED AND REINFORCED, 


oa 
3 
g 
fa 


of this damaged center sill is shown in Fig. 49. The sill was 
removed and straightened. To do this it was necessary to re- 
move the floor plates and loosen the sill from the cross braces 
and bolsters and drop it out, the sides of the car remaining in- 
tact. 

Occasionally a car is damaged and the underframe is sprung 
out of shape so that two of the diagonally opposite corners are 
higher than the other two. In cases of this kind the high cor- 
ners are connected to the rail by a ratchet pulling jack and are 
pulled down until, when released, the four corners are on a level. 


Cost of Repairing Steel and Wood Cars. 


The following figures are presented to briefly convey some 
idea as to the comparative cost of repairing steel and wooden 
cars. 

Removing and replacing a damaged end sill on a steel car: 

Labor 
Material 


Removing and renewing a damaged end sill on a wooden car: 
Labor 


Removing an end sill and repairing the draft on a steel car: 
Labor 
Material 


This figure assumes that the center sills were 
bulged out and would have to be heated and 
bent back into place. 
Cost of repairing center sills between the body bolster and end 
sill on a steel car: 
Labor 
Material 


MME 2 as Suenaca cas eteeweeeees . $22.15 
These figures are based on the assumption that 
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both of the center sills were broken and re- 
quired splicing and that the end sill was taken 
off and straightened. 
Cost of repairing the center sills, including a defective end sill, 
and the draft gear on a wooden car: 





NN ies bans cnc nana teen eawwe tue Wiser $10.22 
MONE wecocaice UecaweacncnenenvincucKes 19.86 
5 $30.08 


This figure is based on the assumption that 
new center sills and end sills would have to be 
furnished on the wooden car. In cases of this 
kind, adjacent parts are usually damaged, but 
this has not been taken into consideration in 
making up these figures. 

x * * * * * * 


Repairing side sill bent near the end sill on a steel car: 








Labor ..... cece eee c cece scccccecceeccees $1.17 
DEE ainovauicirvckudacth cxateavoeraas 0.05 
MMENS ou raae laws ve hacevwed a eaaees $1.22 

Splicing a side sill near the end sill on a wooden car: 
A nb Siaea Gidek kcawenhandh eeeue Ae ees $1.28 
DROHED! i345 6c daw waapsetensucdaeat: 0.78 
CS | ee eee rE rear er $2.06 


Ordinarily a steel car in this condition would 
not have to go in for repairs until some other 


places. 
parts straightened up, repaired and re-assembled. 




















FIG. 49.——LOWER EDGE OF CENTER SILL DAMAGED ON CLASS 0-17 
GONDOLA CAR. 


part was injured, but the side sill on a wooden 
car would probably be splintered and other parts 
damaged. 











* * * * * * « 
Splicing a side sill at the bolster on a steel car: 
ON OC RL ETT ee ee $3.53 
WUE h cha NKR REEA AcE aon enues 0.63 
ROG nas ei tarar as Keteeid ae cen $4.16 
Splicing a side sill at the bolster on a wooden car 
BM vsetinnaies hay Sens caelcnseauaaasan 2.87 
PRMOEMOD ocsacciiowsdowse pansegere eas 3.02 
Ce ere rr er reer re $5.89 
* + * * aa * 7 
_ of repairing or splicing a side sill on a steel car, both 
ends: 
DE 2 cece ccauacyeercaenteeanciman $7.06 
PEED iin iweshsadsndbatansbedaexasvcksa 1.26 
pe a re $8.32 


Cost of removing and renewing side sill on wooden car. This 


would be necessary if both ends were damaged as on the steel 
car above: 


Labor 





ieivteckeeerenaaseneseiaieee $5.25 
DED atin s asnsu ba nicdisilatetuuseees 6.52 
WR sibasasss mdse oranbescenaanen $11.77 

* * * * * * * 


The following figures are for repairing one of the worst dam- 
aged hopper cars. It was one of class N-9. The sills were 
Spliced in eight places and the sheets were patched in eleven 





The car had to be practically cut to pieces, the various 


Cost of repairing the body was: 








Ric hiudvtwanvawewedldnw eae e wie $190.00 
PE itinbctetebsanedweeceunnniie 38.83 
ee Pee ne $228.83 

Trucks: 
ats cidicenc seed en eeeehenedeel $2.70 
EME 5 ei vxccesaccecseerecedunedree 16.40 
RONEN Sous dwawndwaaeees ares eersae $19.10 


The labor cost for repairing badly damaged 
steel cars usually runs from about $160 to $175 
per car. 

* * « x * * - 

A study of the above figures will give an idea of the rela- 
tively small amount of new material which is required for re- 
pairing steel cars as compared to wooden cars. 

Painting. 

The present practice on the Baltimore & Ohio is to, as far as 
possible, repaint the steel cars at regular intervals, but the 
equipment is so large and the demand for cars has been so heavy 
during the past three or four years that many of them have 
been in service for seven or eight years without repainting. It 
is even a question as to whether the increased life due to re- 
painting will be great enough to offset the cost of keeping the 
car out of service, under present conditions, long enough to re- 
paint it. There is also a question as to just how often a steel 
car should be repainted in order to give the best result from the 
standpoints of increased life and service requirements. The 
damage to the outside of the car due to corrosion is very slight, 
the greater difficulty being with the inside. An ordinary paint 
placed on the inside will be entirely obliterated in six months 
or less, and certainly it would hardly be advisable to take the 
car out of service every six months to paint the inside of it. A 
special paint is needed for this purpose, although the conditions 
to be met are so severe that it is doubtful whether it will be 
possible to get a covering that can withstand them for any great 
length of time. The underframe is not exposed to moisture and 
it is questionable if it will pay to repaint it at all after it has 
come from the builder. As these cars can be painted only dur- 
ing the months from May to November, it is rather a difficult 
problem to take care of a large equipment and keep it in first- 
class condition as far as appearance is concerned. 

Practically the only painting that really accomplishes any very 
great results, as regards preserving the metal, therefore, is that 
which is applied when the cars are first built. As is well known 
the metal aprons on coaling trestles which are out of use cor- 
rode very rapidly, while those installed at the same time, but 
which are in constant use, last until the metal is actually worn 
out by friction. The same thing will, of course, apply to steel 
cars, and it would seem that the best results could be obtained 
by keeping the cars constantly in service. It would also appear 
that for this reason the flat bottom cars would be in greater need 
of a protective coating on the interior since the friction due to 
loading and unloading is much less than on the hopper cars. 

The following extracts from the Baltimore & Ohio specifica- 
tions for painting the new all-steel cars are of interest: 


Before painting metal parts, all rust and scale must be thor- 
oughly removed by the use of scrapers and wire brushes, or sand 
blast, and all oil and grease thoroughly removed by the use of 
benzine so that all parts to be painted have a thoroughly clean 
metal surface. ‘lhe first coat is to be applied immediately, be- 
fore additional rust or dirt forms on the surface. All parts 
where metal is placed on metal and either riveted or bolted must 
be plastered with pure red lead mixed in raw linseed oil to the 
consistency of putty before assembling and after assembling all 
crevices must be thoroughly filled with the same mixture. 

The painting is to be done with a hand brush not over 6 in. 
wide and not more than one coat is to be applied in each twenty- 
four hours. The body and underframing are to be given three 
coats, the first one of black, the second one of Baltimore & Ohio 
freight car paint, which is red, and the third one of black. 


Three coats, two black and one red, are used for two pur- 
poses. In the first place the combination of the black coat, the 
coloring being of lamp black, which is fine, and a red paint, which 
contains iron oxide, which is very coarse, seems to give much 
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better results than where all the coats are of black or all of the 
red paint. The different colored coatings also make it possible 
to check the number of coats with greater accuracy. 

For repainting steel cars only one or two coats of paint are 
used. The cars are cleaned with wire brushes and scrapers, and 
if heavy repairs have been made a coat of red freight car paint 
is first applied and then a coat of black. If light repairs are 
made, or if the cars require repainting only for the purpose of 
maintaining the appearance and preserving the identity, only the 
one coat of black paint is applied. This class of painting is fre- 
quently done when cars are held under load in transportation 
yards and on coaling trestles, so that the car is not held out of 
service unnecessarily. 

The specifications for the first coat of paint are as follows: 


10 gal. semi-paste paint.......... 68.8 per cent. 
5 “ raw linseed oil........... 6: * “ 
Sede ol | si: “- 


(Pigment in mixture 





48 per cent.) 
The specification for the semi-paste paint is as follows: 
Freight car paint must be furnished in the semi-paste form, 





containing about 70 per cent. of pigment, and between 28 and 32 
per cent. of pure raw linseed oil, with no admixture of rosin oil, 
petroleum products, or adulterants of any kind. 

The pigment must be at least 35 per cent. pure oxide of iron. 
and contain not less than 2 nor more than 5 per cent. calcium 
carbonate. It must contain only such inert matter as occurs with 
it in nature, with no addition of barytes, aniline colors, lakes or 
any other organic coloring matter, no caustic substances or other 
ingredients, except calcium sulphate fully hydrated and silica. 

The pigment must be so finely ground that when thinned with 
pure raw linseed oil, as shown in the following test, the opaque 
mass must not have settled down more than 134 in. in three 
hours, with no separation of coarser particles at the bottom. 
Take a % in. test tube and fill with pure raw linseed oil to a 
height of 4% in., then add the semi-paste until the height of 
the oil is 5 in. from the bottom, cork, shake well, and stand in 
an inverted vertical position for three hours, the temperature 
being 70 degs. F. 

The specifications for tue coat of black are as follows: 

1 lb. Germantown lamp black, dry. 
2 Ib. semi-paste paint, as above. 
% gal. raw linseed oil. 

5% gal. japan oil. 

This paint to be mixed and allowed to soak at least twenty- 
four hours before it is used. 





LOCOMOTIVE PISTON VALVES. 
By Hat. R. StTaArrorp.* 


The locomotive is indebted to the marine branch of steam 
engineers for more than one great improvement. Next in im- 
portance to the principle of compounding, in the opinion of 
many, is the use of the piston valve, or “piston slide valve” as 
we have been taught to say. In this description the former term 
will be used. 

The Piston Valve in Marine Practice —Al\though its advan- 
tages of simplicity and perfect balance were early recognized, its 
adaption in marine practice does not seem to have come about 
through the recognition of any inherent merit, but in the words 
of an ex-marine engine designer, it was only used “as a subter- 
fuge for a slide valve, when such a valve would be so large as 
to be unwieldy and difficult to balance.” 

Historical—While this article is not intended to be historical, 
a brief account of the earlier applications of the piston valve to 
the locomotive would seem essential. Probably its first applica- 
tion to locomotive Mr. T. B. Henney, 
then superintendent of motive power of the New York & New 
England Railroad, tried experiments with piston 
valves (see AMERICAN ENGINEER AND RAILROAD JOURNAL, Octo- 
ber, 1904, p. 384) as applied to simple engines, but without any 
marked success, because of the use of too small a valve. About 
this time also the Vauclain compound locomotive having a pis- 
ton valve appeared. As it performed the function of distributing 
steam to two cylinders, the reason for its application in this 


work was made by 


who some 


case is obvious, since the use of a slide valve would have been 
almost a mechanical impossibility. 

For its earliest successful application to simple engines, we are 
mainly indebted to Mr. John Player, and the Brooks Locomotive 
Works, of which he was then mechanical engineer, although men- 
tion must be made of its application to a single engine on the 
Norfolk and Western soon after this, by Mr. G. R. Henderson. 
Most of the early investigation and exploitation of the piston 
valve engine, however, was the work of the Brooks Works, 
which for a long time was almost alone in the field. 

The application of piston valves by this company dates from 
1889, although these first engines were really slide valve engines, 
with a cage containing the valve fitted into a peculiarly shaped 
steam chest. This 
the whole cage and 


arrangement shows much ingenuity, since 
valve were arranged to lift inside the chest, 
to give relief in the same manner as the slide valve. It was not 
until several years later that the Works commenced 
building bona-fide piston valve engines, which became increas- 
ingly popular. 

Those concerns interested in cross-compounds soon adapted 
the piston valve for the high-pressure cylinder, because of the 


Brooks 


* American Locomotive Company, Schenectady, N. Y. 


difficulty experienced in balancing the large slide valve neces- 
sary against the high pressure used. These valves were of the 
outside admission type, because the low-pressure slide valve was 
necessarily so, and it was desirable to maintain the valve gears 
the same for both sides. Until the direct motion was intro- 
duced, many simple engines were built with outside admission, 
which were more or less unsuccessful. 

Packing.—With the exception of the piston valves built at 
the Brooks Works, all early valves on simple or two-cylinder 
compound locomotives were of solid one-piece construction, with 
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closed ends—that is, there was no communication between the 
opposite ends through the valve body—while for packing the 
ordinary piston snap ring of rectangular section sufficed (fig. 
1). This ring did not give a sharp admission or cut-off, which 
was early recognized by the Brooks people, since their first 
packing was of the form shown in Fig. 2, giving a ring projec- 
tion over the end of the valve. 

The next modification was Fig. 3. This form of packing ring 
proved very successful with the low steam pressures then in 
use, being practically steam tight and probably much better in 
this respect than many modern types; but as pressures incteased 
above 180 pounds, friction became excessive, since the whole 
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. out by steam pressure. It was superseded by the L-shaped ring, 
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face of the valve was composed of expansive packing rings set 


Fig. 5, which offers much less surface for the pressure to act 
upon, the T-ring composing the middle of the face being a 
solid non-expansive ring. This ring is practically standard 
throughout the country to-day. 

When the L-shaped ring first came into use, it was feared that 
it would break because of its light section and cause damage 
by the pieces falling into the ports. To prevent this the form 
of ring shown in Fig. 4 was designed and is still used to a great 
extent. But strange to say, although breakage of valve pack- 
ing rings is of too common occurrence, nothing more serious 
happens than is caused by the loss of the ring itself. Cases 
have been known of valves removed which were entirely inno- 
cent of packing rings, no portion of the ring being found in the 
cylinder or valve chest, and no other damage being done. 

Early locomotive piston valve bodies, except those built at the 











metallic packing, as almost any form of hemp packing is suf- 
ficient to hold exhaust pressure, assuming the valve to be of the 
inside admission type. 

On the other hand, it is accused of many shortcomings, most 
of which can be overcome, and some of which have already been 
eliminated in special designs in use to-day. 

Many motive power men are of the opinion that an engine 
equipped with piston valves cannot develop the speed of a slide 
valve engine, both being otherwise of the same design. The 
fact that some of our vefy fastest trains are pulled by piston 
valve engines would seem to refute this argument; but as many 
of the older engines had valves entirely too small, these opin- 
ions may have been based on such poorly designed engines. 
Such an opinion might have been formed by comparison with 
outside admission piston valve engines. This is also unfair, as 
the outside admission piston valve has a proverbially poor ex- 
haust. Inside admission has become the rule, and special care 
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Brow Works, were made in one piece, the rings being is at present taken to shape the steam chest covers to direct, 
“snapped” into place as in the ordinary solid head piston. But and to offer the least possible resistance to the exhaust.* 
it has been found that, no matter how carefully these rings are As regards the size of piston valve required, we have many 
turned to the bore of the bushing, this practice stretches them opinions; but it is an established fact that the circumference of 
and causes a poor fit. This is the principal reason for the adop- the valve, less the space occupied by the bridges, must consid- 
tion of the built up valve (Fig. 6) which enables the rings to erably exceed the length of the slide valve port for a similar 
be slipped into place without distortion, and allows a deeper bore of cylinder. This is accounted for by the resistance offered 
ind heavier section to be used than would otherwise be pos- by the bridges, and by the fact that the portion of port diamet- 
esky! . . . - . 
sible. It wili be noted that the Brooks Locomotive Works used _rically opposite the cylinder cannot be so effective as that near- 
this built up valve from the beginning (Tig. 2). est it. The port should be so proportioned that the area around 


The best fitting packing rings are turned to the old piston 
ring rule—the rings are turned from 1/16” to 3/32” larger than 


the bore, according to the size of the valve, then from 1%” to 


10° cut out, the ring clamped together in a jig, and turned 
to nominal size. This gives a ring which will bear all around 
the bushing and wear equally. 


tvantages and Disadvantages of Piston Valves—We have 
hy the ra o. : 
tus brought the piston valve down to present day usage, which 


1S well represented by Fig. 6. Some of its advantages are per- 
fect balance, that is, when properly constructed, with just enough 
area of ring acted upon by pressure to make it properly steam 


tight, without unnecessary friction; a simpler, lighter, and 
cheaper cylinder casting; a wearing face separate from the cyl- 
inder casting which can be cheaply renewed; ports in cylinders 


readily made very straight and direct; and its adaptability to any 
design of valve gear, since it can be placed above the cylinder, 
between the frame rails, or in any other position with equal 
lacility. Its general tightness to steam is conceded by engi- 
neers 


n both sides of the water to be about equal to a good 
er valve.* Again, it practically does away with one set of 


‘ > AMERICAN, ENGINEER AND RAILROAD JouRNAL, Sept., 1905, p, 318, Mas- 
er Mechanics’ Ass’n Proceedings, 1906. 


the outside of the bushing at any point is equal to the combined 
area of all the openings above this point. 

The following table gives recommended diameters of valves 
for different bores, it being assumed that the sizes given are 
large enough for the longest stroke commonly used with this 
bore. The table also shows the net length of the port (with 
bridges deducted) for each diameter, and the corresponding 
length of slide valve port in common use. 
































"NET LENGTH OF nine ane 
>CYy z > DIA. OF —_ , Ee } SL 
DIA. OF CYLINDER PISTON VALVE 

PISTON VALVE | PORT VALVE PORT 
17 10 | 25 16 
18 11 26% 16 
19 11 26% 18 
20 12 30% 18 
21 12 30% 18 
22 12 30% 20 
23 14 } 34 20 





Another objection to the piston valve is the fancied increase 
of cylinder clearance. This, while it may be that clearance is 


*See description of L. S. & M. S. consolidation locomotive AMERICAN 
ENGINEER AND RaAILroap JourNaL, Dec., 1903, p. 439. 
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larger in many cases than on a similar slide valve cylinder, is 
by no means necessary. It can usually be kept between 6 and 
8 per cent., except on very short stroke engines, and this is low 
enough with ordinary valve gear, since the 2% per cent. of the 
Allfree-Hubbell system is only made possible by the use of ad- 
ditional exhaust valves to relieve compression. The Allfree- 
Hubbell valve itself is really an inside admission piston valve, 
of rectangular shape. 

In starting a train, with the gear in long cut off, inside admis- 
sion valves have a tendency to jump at the moment exhaust 
takes place. This is very noticeable when there is excessive lost 
motion in the valve gear. It is caused by the action of the ex- 
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is made to serve in place of the spring, in a manner analo- 
gous to the slide valve. The Vogt by pass valve is typical of 
this class.* This valve is open to the criticism of considerably 
increasing the cylinder clearance, if the passages are made 
large enough to be effective. 

Bushings.—Piston valve bushings ordinarily have from 7 to 9 
bridges, one at the bottom being wider than the others, because 
of the joint in the packing rings at this point. These bridges, as 
has been said, obstruct the flow of steam to and from the cyl- 
inder by dividing it into small streams, the sharp edges of the 
ports having more or less of a retarding effect. Authorities 
differ greatly as to the importance of this evil, but all admit 
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haust on the end of the valve, and is worse with a valve fol- 
lower having a considerable overhang, with a long bevel as in 
Fig. 4 than for one like Fig. 6. Valves with a iarge diameter 
of body, forming a free communication between the opposite 
ends, to equalize the exhaust pressure and allow part of it to 
pass to the other exhaust port, rarely exhibit this fault. 

The L-ring of the proportions generally used (Fig. 6) is open 
to another objection—the collapse of the exhaust.ring just prior 
to release, due to the fact that in this position the lip of the 
ring has only exhaust pressure under it, while it has the pres- 
sure in the port on its face. 


This lip is usually 144” wide, as 


on Fig. 6, and it has been found that with this proportion of 


ring, collapse takes place when the exhaust ring laps the port 
about 4%”. This suggests the remedy—reduce the lip to %”, 
thickening the body of the ring by that amount. Fig. 5, the 
standard valve of the Chicago,. Burlington & Quincy Railroad, 
shows such a form (the Clark ring). However, the importance 
of this evil (the collapse of the exhaust ring) has been some- 
what exaggerated. It cannot be detected on the indicator card, 
since the point of exhaust opening itself is rarely distinct ex- 
cept at very slow speeds, and the only effect is to round off this 
corner a little more. It cannot be detected in the sound of the 
exhaust even with valves having a long lipped ring. Its only 
effect on steam distribution is to cause a slightly earlier pre- 
release. 
and its joint faces, caused by this movement. 

The greatest which the piston valve 


disadvantage under 


labors is its inability to relieve excess pressure in the cylinder 


port by lifting, after the manner of the slide valve. This ren- 
ders some sort of cylinder head relief valve imperative. For 
this purpose the ordinary spring pop valve is generally used, 
and although many objections are raised to this device, it has 
not been proved that pop valves of ample size, properly de- 
signed and taken care of, will not eliminate cylinder head break- 
age, except in cases of deliberate attempt to use cylinders and 
pistons as hydraulic rams. Various types of by pass valves 
are also used with success, in which the pressure in the chest 


The worst feature is in the increased wear on this ring 


7:-—PISTON VALVE USED ON THE COLE BALANCED COMPOUND LOCOMOTIVE, 


that the fewer bridges the better. If we could do away with 
packing rings, we could do away with bridges; this brings us to 
the consideration of the plug valve, which has been used on the 
Continent in locomotive work, and in an adjustable form by the 
Brooks Locomotive Works some ycars ago. 

To use a solid, incompressable valve, of perfectly circular 
section and incapable of accommodating itself to the irregulari- 
ties of the bushing, requires considerable modification in the 
bushing itself. In the first place it must be able to expand and 
contract independently of the cylinder casting; at the same time 
it must be held in true-central position, with the steam edges 
of the ports always in the same relation to each other and to 
the cylinder itself. Moreover, at least two steam tight jo! 
must be made on this bushing with the cylinder port walls. The 
valve must be of such section that it will not expand more 
quickly than the bushing when it suddenly comes in contact with 
the entering steam, and should cool at least as quickly when 
steam is shut off. 

These conditions, together with a perfect fit between the 
valve and bushing, are said to have been met by the Schmidt 
valve, used in connection with the Schmidt superheater. ~ 
system employs for the purpose a double bushing, between the 


inner and outer shells of which steam has free access, joints 
with the port walls being made with copper gaskets. The valve 
is of small diameter, with a double exhaust feature. The sys- 


tem has been tried in this country without much success. 
The form used by the Brooks Works was more successful, but 


has also gone out of use. In this type a single wide ring was 
used, with water grooves, which was cut in one place, and 


means of lugs on the inside, liners between 
for accurate 


bolted together by 
the lugs providing 
ing. 

The nearest thing to the plug valve in successful service is the 
American “Semi-Plug” valve.+ It is believed that this valve 
could be successfully used in a bushing without bridges; and 


° ° fF thich- 
adjustment to the size of busi 


* See AMERICAN ENGINEER AND RAILROAD JourNAL, Oct., 1904, p. 384. 
t See Amerrcan ENGINEER AND RarLBoap Journat, Sept., 1906, p. 361. 
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aside from this fact the design is undoubtedly most successful 
from a point of view of maintenance. The American “Semi- 
Plue” valve is the only working illustration in American prac- 
tice of the collapsable valve. 

As a type of the modern valve, showing the lightest possible 
construction, combined with great strength, attention is called 
to Fig. 7, which is the valve used both on the high- and low- 
pressure cylinders of the Cole balanced compound. In this the 
body or spool consists of seamless steel tubing, with light cast 
steel ends riveted on. 

Fig. 8 shows a double-ported valve for the low-pressure cylin- 
der of a Mellin cross-compound, for passenger service. ‘This 
gives the large port-opening necessary for high speed work, with 


very large cylinders. The prototype of this valve has long been 

in successful service in the engines of the battleship Texas. 
Lubrication.—That the piston valve is much easier to lubricate 

than the slide valve is undeniable, since a cut bushing is almost 
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damaged; m:any valuable ideas may be drawn from the experi- 
ence obtained in modern shipbuilding. Instead of having an 
underframing of excessively heavy sills with a light cracker-box 
framing above, we have endeavored to make the whole car body 
a unit structure, heavy parts of which brace its adjacent mem- 
bers, and in case of a wreck every bit of steel in the car would 
be utilized in offering resistance. Thus, our underframing com- 
prises but cne moderately heavy center sill; the side sill is a 
light weight continuous channel extending around the body of 
the car. From this outer channel bar we have continuous steel 
ribs running up the side through the roof and down the other 
side of the car; these are braced to each other by suitable cross- 
braces. The sides of the car form a truss; the plate of the car 
being the top chord and the sill being the bottom chord. This 
framing is well tied together at all points, and is further re- 
inforced and strengthened by the sheet steel covering. The ends 
of the car are enormously strengthened by the round shape at 
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FIG. 8.—DOUBLE-PORTED VALVE FOR LOW-PRESSURE CYLINDER OF A MELLIN CROSS-COMPOUND. 


unknown, while the scored valve seat is always with us. It is 
also true that while the piston valve is used with perfect suc- 
cess, with highly superheated steam, it has been found almost 
impossible to properly lubricate a slide valve under these con- 
ditions. 

There are two methods of applying oil to the inside admission 


piston valve, each of which has its advocates; the first being 
its introduction to the center of the chest, or steam passage in 


the saddle, while the second involves the use of branch pipes 
which deliver the oil at the top of the valve itself, through a 
hole in each bushing. This is much more certain and econom- 


ical, provided the oil holes are not spaced so widely apart that 
the steam ring passes over them, thereby making it dependent 
upon the exhaust ring to keep the oil out of the exhaust pas- 
sage. The exhaust ring, as has been pointed out, is more or 
less unreliable, and as a result the oil is blown past it and lost 
both to the valve and the cylinder. The oil studs should be 
spaced, when this method is used, that the valve will just wipe 
off the drop at the shortest stroke. 

The piston valve is daily coming into more general use, as its 
errors are corrected and prejudice overcome. On some of our 
trunk lines it has practically superseded the slide valve, and 
seems idle to longer deny it at least equal rank with its older 
competitor, 


Motor Car Desicn.—A motor car operated in connection with 
steam train service will, at times, be subjected to severe shocks, 
and it has been my idea to design a car of steel that would be 
susceptible to any sort of a shock without danger of collapsing 
r telescoping. With the ocean liners of ponderous weight a 
collision will result in a hole being punched in the side of the 
Vessel, but, as a rule, the other parts of the frame will not be 





the rear and the pointed lines in front. In a collision this car 
could be punctured or bent, but it could not be telescoped.— 
Mr. W. R. McKeen, Jr., before the New York Railway Club. 





Etectric LigHTING or Trains, whether the current is gen- 
erated by a steam engine and dynamo in the baggage car, or 
whether the generators are driven from the axles of the cars, 
results in an increased coal consumption by the locomotive. The 
Northwestern Limited trains between Chicago and St. Paul are 
lighted by the former method, the current in use during the 
evening representing about fifteen kilowatts, or twenty horse- 
power. If each car is lighted with 600 candle-power, there will 
be about 2,400 watts required, or, say three horse-power per car, 
and this will represent in round numbers about fifteen pounds 
of coal per car per hour.—William Penn Evans before the Pa- 
cific Coast Railway Club. 





Mr. Ruben Wells, after twenty years’ service as superinten- 
dent and manager of the Rogers Locomotive Works of the 
American Locomotive Company, has resigned. Mr. Wells 
started his railway service as an apprentice in the Philadelphia 
& Reading shops at Reading and in 1852 went to Shelbyville, 
Ind., as master mechanic of several roads, which were after- 
wards consolidated as the Jeffersonville, Madison & Indiana 
Railway, with which company he remained for twenty-five years, 
during five years of which he was a trustee of Purdue Univer- 
sity. In 1878 he went to the Louisville & Nashville Railway as 
superintendent of machinery, afterwards being promoted to the 
position of general manager, and in 1885 was made assistant 
to the president. In 1887 he left this road to become superin- 
tendent of the Rogers Locomotive Works, of which he was 
made manager in 1900. 
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What is the matter with the compound? 
with the superheater? What is the matter with a feed-water 
heater? What is the matter with a variable exhaust nozzle? 
Well! what is the matter with them? One authority states that 
they are not “fool proof,” i. ¢., they will not operate success- 
fully without attention, and hence are not suitable for American 
locomotives. There is no doubt but what any or all of these 
things will increase the capacity of our locomotives and our fire- 
men, but we can’t take advantage of the opportunity because we 
can’t take care of them. Is this true? 


What is the matter 





The practice of reading the committee reports and individual 
papers in full at the Master Mechanics’ and Master Car Build- 
ers’ conventions should be discontinued. The men who are in 
a position to intelligently discuss these papers before the con- 
vention are those who have studied the paper beforehand. The 
chairman of the committee should in a clear manner present a 
very brief extract of the report in introducing it. Much valu- 
able time is lost and the members present are often wearied by 
the useless reading of a long report or even of any considerable 
portion of it. 





The piston valve for locomotives has reached a stage where it 
can safely be called a success. In arriving at this point it has 
had to pass through many alterations, each small in itself and 
in no way affecting the basic principle, but which, when taken 
together, amount to practically a new device as compared to the 
first attempts. Its present success is built on the firm founda- 
tion of the elimination of the weak features as they appeared 
and the proper understanding of the lessons taught by practice. 
The account of this development, as given by Mr. Stafford in an 
article on page 174 of this issue, will no doubt be of much in- 
terest and value to our readers. 





The practice of changing driving wheel tires in the round- 
house when the locomotive is not ready to go into the back 
shop for heavy repairs is followed with very satisfactory results 
on a number of roads. The ordinary practice is to shrink the 
tires on a pair of wheel centers and turn them in a driving 
wheel lathe. The labor cost of putting a pair of tires on the 
centers and removing them after they have been turned would 
amount to at least 4o cents and the cost of the gasoline for 
this purpose would come to about $1.50. The actual labor cost 
of turning the two tires will, of course, vary in different shops, 
but in one shop it costs $1.50 a pair. It was found after careful 
investigation that the tires could be turned on a boring mill at 
a cost of 80 cents apiece as against $3.40 per pair or $1.70 apiece, 
as above. The boring mill was not of very recent design and 
was not equipped with a universal chuck. Two tools were used. 
On a modern heavy-duty mill equipped with a universal chuck 
this work could probably be handled to still better advantage. 
The space occupied by such a mill would not be greater than 
for a driving wheel lathe and the first cost of the boring mill 
would probably be less. 





We are informed that an effort will be made at the Atlantic 
City conventions to prevent the sessions from being disturbed 
by noise from the exhibits or by the moving of material in the 
vicinity of the meeting hall. If this is done it will be greatly 
appreciated by the members who attend the convention. ‘The 
way in which previous conventions have been disturbed is shame- 
ful. It is rather strange that some of the supply men who are 
trying so hard, otherwise, to make a good impression should 
so far forget themselves as to carelessly disturb the delibera- 
tions and cause a great annoyance to members. If the indi- 
vidual members of the associations will take the trouble to per- 
sonally show their displeasure at occurrences of this kind there 
is no question but that the exhibitors will realize that their 
cause can be hurt a great deal more by such conduct than by all 
of their efforts to produce a good impression. If the exhibitors 
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will not honestly try to remedy this trouble it is apparently up 
to the railroad men to force them to do so. The work of these 
associations is too important to have it hampered or interfered 
with on the way and it it earnestly hoped that some decisive 
step will be taken to stop it. 





A number of railroads, which up to this time have used wooden 
equipment exclusively, are seriously considering the introduction 
of steel cars. The purpose of the rather extensive article on 
the maintenance and repair of steel freight cars, in this issue, 
is to show, as clearly as possible, the advantages of 
steel cars from the standpoint of maintenance and _ repairs 
and the ease with which they may be repaired with almost 
no special facilities. Through the courtesy of Mr. J. E. Muhl- 
feld, general superintendent of motive power of the Baltimore 
& Ohio Railroad, we were enabled to make a careful and ex- 
tended study of this question on that road, and trust that the 
results may be of value to those who are considering the intro- 
duction of such equipment or are interested in its design or 
maintenance. Those roads which are introducing steel equipment 
should benefit by the experience of those which have used steel 
cars for a considerable time. The experience of such roads 
apparently indicates that it is poor policy to attempt to reduce 
the dead weight of the car to too great an extent, as the ad- 
ditional first cost and the cost of carrying the increased weight 
is more than offset by the increase in repair costs. 





The circular of inquiry sent out by the Committee on Sub- 
jects of the Master Car Builders’ Association should meet with 
the hearty approval of every member of that organization, and 
this approval should be demonstrated in a practical way by as- 
sisting the committee in its effort to place the work of the asso- 
ciation on a higher plane. The substance of the circular is as 
follows: 

“The Committee on Subjects believes that the lists presented 
heretofore have often included a number of subjects which re- 
lated to small, unimportant details and difficulties experienced 
only by a limited number of the members. Subjects for inves- 
tigation by the committee should relate to matters of large im- 
portance and should be such as will require the committee to 
make extensive investigations on their own account and not to 
simply ask questions and print answers. The members are re- 
quested to give more careful attention to the replies to this 
circular than have usually been given, for the fact is often lost 
sight of that the program for the convention, which is largely 
made up of recommended subjects, occupies a large part of the 
attention of the convention, which is held at a great expense, 
and which should result in as much useful work as _ possible. 
Subjects as announced in the program have been too brief and 
they should be accompanied by instructions to the committee 
telling what is expected of them and always, if possible, leading 
to some positive conclusion or recommendation as a standard or 
recommended practice of the association.” 

¢$* eset ee 2 


In this connection it is suggested that the Association should 


give more attention to steel freight and passenger car equip- 
ment. All-steel freight cars have now been in service in large 
numbers for eight or nine years and yet the Association has 
given them practically no attention, other than the drawing up 
of a schedule of prices for repairs. Meanwhile the number of 
these cars has been steadily increasing until, at the present time, 
there are several roads upon which as much as from 20 to 50 
Per cent. of the freight equipment is of all-steel construction. 


Conditions at present are such that it is almost impossible, in 
many districts, to secure proper timber for car building, regard- 
less of the price, and on many roads timber is being used which 
Six or seven years ago, or even less, would have been rejected. 
For certain classes of service, the all-steel equipment is coming 
into general use and it would seem advisable for the Associa- 
tion to place as much information, as possible, on record con- 
cerning these cars, to assist the members at large and especially 












those who will have to go into the matter of steel equipment 
in the near future. That such information will be timely is in- 
dicated by the fact that a number of Western roads have re- 
cently sent their representatives to Eastern roads who have 
steel car equipment, to investigate the utility of these cars and 
the methods of repairing and maintaining them. 


Although a large number of steel cars have been in continuous 
operation for the past seven or eight years the opinion still 
seems to prevail, in some quarters, that the side and floor sheets 
of these cars will have a useful life of only about ten years or 
less. As a matter of fact cars which have been running under 
adverse conditions this length of time are still in good con- 
dition, and will undoubtedly give good service for several years 
more. The Association could profitably investigate the question 
of the design and maintenance of these cars with a view to 
gaining the best results both as to increased life and service 
requirements. 





It is a great many years since a locomotive fitted with a feed- 
water pump has been illustrated in this journal, but such a de- 
sign has recently appeared on one of the prominent railway lines 
in England, and is shown in this issue. This pump naturally 
differs as much from the pump in use 15 or 20 years ago as the 
locomotive itself differs from its predecessor at that time. In 
this case it is entirely independent of the running gear of the 
locomotive and consists of a small upright double-acting duplex 
pump fastened to one of the frame braces, in such a location 
that it is fed by gravity from the tender. Its operation is con- 
trolled by the control of its steam pressure in the cab and can 
be as finely adjusted to the running conditions of the locomotive 
as can an injector. It discharges through a feed-water heater in 
the front end and a check valve on the front tube sheet. 


The use of a pump was necessitated in this case by the desire 
to use hotter feed water than can be successfully handled by an 
injector. The exhaust steam from the pump is condensed in 
the feed-water tank, which water is also further heated by a sup- 
plementary connection from the exhaust passage inthe cylinders. 
In this way the feed water, if desired, can be heated up to 212 
degs. before reaching the pump and afterwards by a proper de- 
sign of heater or economizer in the front end can be put into 
the boiler at nearly the temperature of the water in the boiler, 
almost all of which heat is obtained from a supply that is ordi- 
narily entirely wasted, 7. ¢., exhaust steam and front end gases. 

From experiments which have been made of the temperature 
at different points of the locomotive boiler it is easy to believe 
that the injection of feed water at practically the temperature 
of the water already in the boiler will tend toward a material 
reduction in -boiler repairs. Furthermore, the heat that enters 
with the feed water naturally does not have to be supplied from 
the heating surface of the boiler, thus resulting in a material 
saving in fuel. 

It is interesting to examine, for a special case, what this sav- 
ing might actually be. The total heat in one pound of steam at 
200 Ibs. pressure is about 1,200 B. T. U. The temperature of 
the water in the boiler, 200 lbs. gauge pressure, is about 387 degs. 
and assuming a temperature of feed water at 60 degs., if this feed 
water is heated to 300 degs. before being put into the boiler, we 
have added 243 B. T. U. or over 20 per cent. of the total amount 
of heat required in changing the feed water at 60 degs. into 
steam at 200 lbs. pressure, all of which heat, with the exception 
of that rejected by the pump, has been obtained from that 
ordinarily wasted. With the injector, on the other hand, the 
heat that is put into the feed water is all taken from the live 
steam in the boiler and hence there is no gain from waste 
sources, nor is the feed delivered at anywhere near the tempera- 
ture of the water in the boiler. 


In considering this question, it should not be forgotten that 
a feed-water heater which would give the temperature assumed 
above will also act as a feed-water purifier and much of the 
scale-forming impurities will be deposited on the tubes of the 
heater. This would be hard on the heater, but a good thing for 


the boiler. 
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EQUALIZERS ON PASSENGER TRUCKS. 


To THE Epitor: 

Referring to the communication on page 102 of the March 
issue of your journal on “Equalizers on Passenger Car Trucks.” 
If we remove the equalizers from our passenger car trucks and 
put blocks between boxes and frame, we would practically have 
a caboose truck or a freight car truck with elliptic springs, and 
anyone who ever rode in a caboose knows the bad riding quali- 
ties of such a truck. On the other hand, everyone knows the 
smooth riding qualities of a six-wheel truck, and this is brought 
about by the greater equalizing effect as the same number of 
springs are generally used in six-wheel trucks as are used in 
four-wheel trucks. If we were able to remove the equalizers 



















































































Fig.2 


from passenger car trucks and get the same results, we should 
for the same reason be able to remove the equalizers from our 
locomotives which every locomotive expert knows is impossible, 
otherwise they would have been removed long ago, as they are 
as to first cost and mainte- 
nance, than passenger truck equalizers. 


a great deal more expensive both 


I have in mind, at present, some Mogul engines which were 
under my jurisdiction, that rode so rough that some engineers 
refused to go out on them, and they were continually break- 
ing springs and spring rigging. 
ized between the drivers, only from front driver to truck, and 
after a careful investigation we placed equalizers between all 
Fol- 
lowing this change they were the best rigging engines on the 
road. I do not know why the same should not be true on pas- 
senger trucks. 

I inclose two sketches of patented devices in which the inten- 
tiot, was to get an equalizing effect on a four-wheel truck equal 


These engines were not equal- 


wheels, making a continuously equalized spring rigging. 


to the six-wheel truck, I do not remember the patentee of the 
arrangement in Fig. 1, but Fig. 2 is the Standard Car Truck 
Company’s truck. 

In my opinion, on account of the roughness of some of our 
roads, what we want is more equalization instead of reducing 
it. The cause of easy riding of European cars is mainly because 
of the perfect condition of the roadbed and its perfect mainte- 
nance, and the trucks are also much lighter on account of the 
much lighter weight and smaller size of cars. 

Yours truly, 
> 


INDIANAPOLIS, IND. B. D. Lockwoon. 





STEEL BOX CARS. 


To THE Epitor: 

I would like to ask a few questions about the all-steel box 
cars of the Union Pacific type, as built at the Omaha shops, and 
illustrated in your April issue. 

1. What is going to happen when the steel side and floor plates 
become damp from either the material carried or from frost? 
It must be remembered that no sunlight can dry out the inside 
of a box car as it can a steel flat, or gondola car. 

2. What will be the result when these side or bottom plates 
do become rusted and pieces of rust drop off into a cargo of 
grain? 


3. In view of the above possibilities, should not a light wooden 
flooring be laid over the steel floor plates and light wooden posts 
be bolted to the T-iron posts and a light wooden inside lining 
be nailed to them? If wooden grain doors were provided this 
would keep any of the material being carried from touching the 
steel in any place. All of the above wood could be of the fire- 
proof variety if thought necessary. 

I ask the above questions in view of the fact that the standard 
box car of to-day is available for lading of practically all kinds 
and I am afraid that a steel box car of this design would not 
fulfil the same conditions and would be available for only cer 
tain limited classes of freight, which as a general proposition 
would be a step of retrogression instead of progress. 

Another feature of these cars that should receive attention, 
which it apparently has not received in the design shown, is th: 
matter of ventilation. Such a car as has been built by the Union 
Pacific when closed and sealed would in hot weather simpl) 
become a bake oven with a resulting damage to certain other 
classes of freight which would not be subjected to the objections 
mentioned above. There is also the matter of sweating follow 
ing the cooling down, which was mentioned in your editorial on 
this subject. Ventilators could easily be applied to these cars 
and would largely eliminate this trouble. 

I am convinced that steel box cars will eventually supersede 
wooden cars, but I do not believe that they will be a tightly 
sealed box with no inside ventilation or insulation. 

New York City. Joun A. Teurer, Jr. 





LOCOMOTIVE EQUALIZERS. 


To THE EpirTor: 

There are some faulty designs in locomotive details, which, it 
seems to me, could be corrected at the locomotive works with 
no appreciable increase in first cost and with a very appreciabl 
decrease in the later maintenance expense. These little details 
if more closely attended to, and designed with foresight as 
cost of maintenance, would be much appreciated by the men 


responsible for the upkeep of the power. At most all shops thi 
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Lengthen Spring Hangers 3 * 
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foremen are constantly making improvements or alterations to 
better design, and yet new engines are continually being built 
with the same faulty construction. 

One. such instance has lately come to my notice and | am en- 
closing a blue print showing a proposed change in locomotive 
spring rigging which will illustrate my point. The change as 


suggested will do away with boring and bushing the pin hole in 
the equalizer and bracket, which on account of small bearing sur- 
tace in the bracket soon wears large in the present design, per- 
mitting the equalizer to ride on bracket nuts and bolt heads, re- 
sulting in loose bolts and poor equalization of weight on the 
springs as well as a large expense in refitting at frequent inter- 
vals. 


G. D. SIEMANTEL. 
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THE CENTRAL REPAIR AND MANUFACTURING SHOP 





Its ADVANTAGES AND DISADVANTAGES. 


By C. J. Morrison.* 


(Eprtor’s Note.—This article is based on recent observation and study 
f a large number of railroad shops in various parts of this country.) 


The majority of the railroads have come to the conclusion 
that there is economy in having one large central shop which 
hall do the heaviest repair work and also serve as a manu- 
facturing plant for the system. With this general conclusion 
in mind much work has been undertaken without careful study 
of various important phases of the problem. 

Consider first the repair problem. Probably the item of great- 
est importance is the length of time an engine is out of service. 
fo the time actually spent in the shop must be added the time 
waiting for repairs, and the time in transit to and from the 
hop. If this total time out of service is less than the total 
time required at the local shop, it will be an economy in point 
of time to send the engine to the central shop. A careful study 
of the records of a large number of shops on different roads 
shows that the large shops are able to handle an engine in from 
35 to 45 per cent. less time than the smaller shops on the same 
road, considering time in the shop only. However, an engine 
often stands on the hospital track waiting for repairs a longer 
time than it spends in the shop, thus placing the large shop on 
a par with the smaller shops as regards the time element. 

As a rule an engine does very little waiting at one of the 
small shops, but is taken out of service and placed in the shop 
on the same day. This difference is accounted for in several 
ways. First, the small shop is usually in charge of a master 
mechanic, who also has charge of the division upon which the 
shop is located, while the large shop is entirely divorced from 
the road and is in charge of a shop superintendent. As the 
aster mechanic has control of the engine all the time, he is 
able to keep it in service, by the aid of careful roundhouse 
work, until he can handle it to advantage in the shop. On the 
other hand, the shop superintendent has no voice in the matter, 
and an engine may be sent to him six weeks before he can pos- 
sibly find room for it in the shop. Engines are also often sent 
without any notice being given that they are to be shipped and 
without any report being made as to the nature of the repairs 
required. This frequently results in an engine standing in the 
shop for days waiting for some part, such as a cylinder or a 
firebox, while the material would have been ready had a proper 
report The organization on many roads 
In order that the central shop may 
effect an economy in the time required for repairs, the hearty 
support of the outside points must be given. 


preceded the engine. 
is deficient in this respect. 


A scheme which is giving satisfactory results, is to assign an 
arbitrary mileage to each engine when it leaves the shop. As 
soon as a master mechanic receives an engine from the shop 
he assigns a mileage, based on the condition of the engine, 
the service expected and the division upon which it is to be 
Thus 
an engine in a level country with good water may be assigned 


operated, which it must make before it is again shopped. 


90,000 miles while the same engine if operating in a bad water 
district, with heavy grades and curves, might be assigned only 
60,000 miles. At the first of the month each master mechanic 
makes a report showing the total mileage made by each engine 
and the mileage yet to be made. If the mileage to be made is 
decreasing faster than the actual mileage is made, an explanation 
is required, 

‘or example, assume that engine 1987, turned out of the shop 
February 1st, is assigned 90,000 miles, makes 3,000 miles dur- 
ing February and is shown March Ist as still able to make 80,000 
miles, an explanation must be made. On the other hand, after 
an engine has been out several months and the mileage required 


is getting low, light repairs may be given to it, and the next 


Fe jeneral Erecting Foreman, Topeka Shops, Atchison, Topeka & Santa 
‘e Railway. 











report show an increase in the mileage required. In this case 
an explanation is also given. By this method a close tab is kept 
on the condition of the power and the approximate date when 
each individual engine is to be shopped is known. Space in the 
shop is reserved accordingly and material is gotten ready in 
advance. Wrecks alone interfere with this scheme, but as a 
certain allowance is made for these, no serious disadvantage is 
caused, 

In the matter of cost of repairs the large shop is found to be 
able to do the same work at from 20 to 35 per cent. less, in- 
cluding surcharges, than the smaller shops. This is largely due 
to the organization possible in the large shop. Here men be- 
come specialists and do their own particular work in a time 
impossible to the all-around man in the smaller shops. How- 
ever, the large shop will not be able to effect this saving un- 
less standard parts and specifications are adopted and strictly 
adhered to. Each shop must be required to tinish material to 
standard and to erect and maintain the engines to standard 
specifications. It is a very common practice on some roads for 
an engineer, road foreman or master mechanic to change en- 
gines from the standard. Not only this, but the different shops 
on a system often finish material and erect engines according 
to their own ideas. ‘his adds greatly to the expense of main- 
tenance as an engine must be made standard again when it 
changes divisions or when it goes to the general shop. In some 
cases the added expense is as much as threefold. Assume, for 
instance, that a new engine just received from the builder, 
standard in every detail, is altered by some master mechanic, 
makes its mileage and is sent to the general shop. As the shop 
has no authority for the changes, the engine is erected to stand- 
ard prints, and returns to the division from whence it came. 
Here it is again altered. If engines are changed from standard 
so that each engine becomes a problem in itself, the advantage 
of the specialists is largely eliminated. 

From the manufacturing standpoint the importance of stand- 
ards becomes even evident. The large shop is placed 
practically on a small shop basis if articles must be made to 
different specifications for each point on the road. Economy is 
obtained only when each article is made in large quantities. Not 
only is this true concerning the actual manufacture, but the 
stock required becomes smaller as the number of different pat- 
terns decrease. On some roads it is the practice for each di- 
a system to have its own standards and its own 
This means that the central shop must manufacture 
separately for each division and also that finished material can- 
not be transferred from one division to another, but that each 
must keep its individual stock. It also means that unless great 
care is taken, articles manufactured for one division will be 
shipped to another where they will be practically useless. To 


more 


vision on 
methods. 


prevent such mistakes the cost of supervision is increased. 

The practice of manufacturing at one central shop and ship- 
ping material to the smaller points ready to apply has, in many 
instances, raised the cost of repairs. This increased cost was 
brought about by the application of new material where the old 
parts should have been repaired. Instances are recorded where 
entire new driving boxes have been applied instead of new 
brasses being pressed boxes. New shoes and 
wedges are put up to avoid lining the old ones, and, in one 
extreme case, a new four guide crosshead was applied to avoid 
thirty minutes’ lathe work on the old one. Examples of these 
practices are not confined to any one system, but have been 
observed on large roads all over the country. Such work can 
be eliminated by careful supervision and by impressing on the 
foreman the cost of each article. 

It is obvious that the central repair and manufacturing plant 
will be an economy only when standards for parts and for erect- 
ing are adopted and strictly adhered to, when engines are re- 
quired to make a specific mileage, when careful inspection re- 
ports precede an engine to the shop, when the shop is notified 
in advance when such engines will be shopped, and when the 
waste of material is eliminated. The last clause should be un- 
derstood to include stopping the practice of robbing an engine 
before it is sent to the central shop. 


into the old 
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FOUR-CYLINDER SIMPLE 
FOUR-CYLINDER SIMPLE TEN WHEEL LOCOMOTIVE. 
LoNDON AND SOUTHWESTERN RAILWAY. 


By Cuas. S. Lake, A. M. I. Mech. E. 

The London and Southwestern Railway has had in service 
during the past 18 months, a class of four cylinder simple loco- 
motives of the ten-wheel type built from designs prepared by 
Mr. D. Drummond, locomotive superintendent, which, in view 

r the very general interest being taken in this type of power- 
ful, high speed locomotives, offer many points of interest. 


four single-expansion cylinders are arranged as in the 
Glehn compounds, viz.: with one pair inside the frames, be- 


e smokebox, driving the crank-axle of the leading pair 
truck and 
» all 16 x 24 
nd two separate sets of valve gears are provided, the inner 
bei and the 


ers, and the outside cylinders set back of the 


ting to the middle drivers. The cylinders ar 
1 


ing of the Stephenson type outer of the 


T The driving wheels are 72 in. diameter and the 


\ haert. 
weight in working order is 163.520 pounds. The tractive 
igured as two simple engines is 25,300 pounds 

] 


e locomotives have been designed primarily for dealing 


the heavy and fast passenger trains comprised in the prin- 
xpress summer services of the London & South-Western 
k y. They are employed on the west of Salisbury division 
efly between that place and Exeter, where heavy and 
with. 


us grades are met Some of these have an in- 


yf 1 in 70, and the one which reaches its summit shortly 


the highest point 


aring Honiton tunnel is 10 miles long; 
70 feet above sea level. 
principal “West of England” expresses of the Lon 
th-Western Railway consist during the summer months of 
ton corridor cars and one 4o-ton dining car 


ibuled throughout and weigh loaded about 280 tons, ex- 
of engine and tender. The new 4-6-0 type 4-cylinder 
es were used for the 


on this trafic during 
mer of 1906. They worked 
ins regularly 

and 


distance of 88 miles; the 


between 


Exeter and vice up on the 


speed being 52 miles per 


he coal consumption dur _| a 





heaviest period of ser ; j f 
July, August and Sep vf 
veraged 40 lps. per mile, 

st rate being 35 Ibs. and 

highest 47.3 lbs., and evapo Z 

f water was at the rate of Met tc 

per pound of coal burned. ; 
During the winter of 1906-7 
ngines have been employed 




















CRANK AXLE—FOUR-CYLINDER SIMPLE 














































LOCOMOTIVE—LONDON AND SOUTHWESTERN RAILWAY. 


hauling special freight trains running on a fast schedule between 
Salisbury and Exmouth Junction (Exeter). These trains make 
one intermediate stop of 30 minutes’ duration at Yeovil Junc- 
tion, and they are allowed 4 hours 6 minutes gross, or 3 hours 
36 minutes net running time in which to perform the journey. 
The trains are comprised of 45 to 50 loaded cars of miscellane- 
ous types, the total weight of train varying from 600 to 700 tons 
behind the tender. 

The cranks on the front axle are, as will be seen in the illus- 
ving large projections opposite 
shts cast with or attached to the 
these being unnecessary, as all the revolving 
weights are balanced in the axle and in the planes in which the 


trations, of the balanced tv 





the crank pins; there are no wei 


wheel centers, 


larger part of the disturbances are created. The stresses ar 


kept more nearly in line when axles are constructed in this way 


The crank-axle is of mild steel of the 
webs being in one piece witl 


of the cranks 1s 12 in., but that of the « 





in. The crank pins and coupling-rod pins for the outside cylin- 
ders are in one piece, but are turned to different diameters with 
2 in. of eccentricity. 


The outside cylinders ar 
box casting or distance pi 
properly in line with the 
casting is made consider 


it fits closely 


-L ac ] ~x-] 
*r, whereas the C\ 
this permits of th 
s110-1 ae ha laadi- I na ™ 
mucn as the ieading afl S 


could be done if th 
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inches; thus we find they are in the aggregate equal in volume 
to two cylinders of 22 in. diameter by 26 in. stroke taking steam 
direct from the boiler. It would be a matter almost of imprac- 
ticability to fit two such large cylinders inside the frames and 
their arrangement outside the frames could only be accomplished 
at some inconvenience to come within the width allowed by the 
British gauge limitations. 

The exhaust ports are 3 in. wide and steam ports 1%4 in. The 
port faces of the inside cylinders are at the sides so that the 
two slide-valves work back to back between the cylinders, but 
the outside slide-valves work underneath the cylinders. 

Reversing the valve-motions is done by means of a combined 
arrangement actuating all four gears simultaneously and oper- 
ated by a steam and hydraulic device, the cylinders of which 
may be seen in the drawings located just inside the frame on 
each side of the engine, above the crank-axle. The steam sup- 
ply to all four cylinders is controlled by one throttle valve and 
all exhaust through the same exhaust pipe. 

An engine having the cylinder proportions of this one needs 
ample boiler capacity to ensure success, and in this respect the 
designer has gone practically as far as is possible within the 
loading gauge. The boiler barrel has an internal diameter of 5 
ft. 6 in. at the front and is 14 ft. 2 in. long between tube plates. 
It contains 340 steel tubes 14 ft. 4% in. long by 1% in. outside 
diameter, and 13 S. W. G. thickness. 

These tubes provide 2,210 sq. ft. of heating surface, all of 
which may be regarded as effective as their length is moderate 
and the special spark arresting and fuel economizing device 
located in the smokebox tends to retard the passage of the gases 
through the tubes and creates an equal draught through all of 
them. Much valuable heat which would otherwise pass away 
into the atmosphere unabsorbed is thus retained in the boiler 
in contact with the surfaces prepared to receive it. The boiler 
barrel tubes are supplemented by two groups of water tubes 
across the firebox. ‘Lhese have an outside diameter of 234 in. 
and, in the aggregate, number 112, giving an additional heating 
surface of 357 sq. ft., which, added to the 160 sq. ft. of the fire- 
box plates, and the 2,210 sq. ft. of the ordinary fire tubes, brings 
the total heating surface of the engine up to 2,727 sq. ft.—an 
tunusually large amount for a British locomotive. The grate area 
is in proportion, viz., 31.5 sq. ft., and the working steam pressure 
is 175 lbs. per sq. in 

The cross water tubes in the firebox are inclined from side 
to side, one group sloping from left to right and the other group 
in the opposite direction. This ensures thorough circulation of 
the water and conduces to extreme rapidity in steam raising. 
The rectangular projection seen on the side of the firebox in the 
photograph is a covering plate for the hinged doors which give 
access to the ends of the water tubes on each side. Apertures 
are formed in the outer shell of the firebox and a steel casting 
riveted on around each, these castings being faced to form a 
joint with corresponding faces on the doors, the two being drawn 
up tightly together by means of studs and nuts placed all round 
the outside of the faced joint. 

With a view to still further increasing the efficiency of the 
boiler Mr. Drummond has added a feed-water heating apparatus. 
No injectors are used for feeding purposes; their place being 
taken by two duplex-feed pumps arranged tandemwise under- 
neath the boiler in front of the firebox. They are set vertically 
and fastened to a steel cross stay plate connecting at each end 
with the main frames. The exhaust steam from the pumps is ex- 
hausted into the tender together with that portion of the main 
exhaust which is required to heat the water in the tank to the 
desired temperature. The delivery pipes connecting the tender 
tank and the boiler are carried through the smokebox where 
the feed water is further heated. The water is, by these com- 
bined means, brought to a very high temperature before 
entering the boiler (hence no injectors) and the pumps are 
properly regulated to furnish a supply of water uniform with 
the rate of evaporation. The pumps are kept in operation con- 
tinuously and are only adjusted to meet changing gradients. It is 
important to note these features in the design of and arrange- 
ments connected with the boiler because hitherto the attempt to 


introduce the four-cylinder simple locomotive on british rail- 
ways has been mainly unsuccessful owing to deficient boiler 
power. In this instance, however, special attention has been 
given to enlarging the capacity for steam generation, and with 
such ample cylinder proportions this is above all things neces- 
sary. 

Mr. Drummond has several 4-cylinder simple engines of the 
4-2-2-0 type in service, in which a leading truck precedes two 
pairs of uncoupled drivers. The cylinders are arranged simi- 
larly to those of the engine described above, but in place of 
the Walschaert gear of the outside cylinders the Joy motion 
is employed. These locomotives have 6 ft. 7 in. diameter drivy- 
ing wheels, four cylinders 14 in. by 26 in., total heating surface 
1,760 sq. ft., grate area 27.5 sq. ft., and steam pressure 175 lbs. 

There is also at present building at the Nine Elms Works of 
the London & South-Western Railway a further series of en- 
gines, to the same general design as that illustrated, but having 
cylinders 16% in. diameter by 26 in. stroke in place of 16 in. by 
24 in. of the “330” class. The slide-valves of the outside cylin- 
ders will, in these latest locomotives, work on top instead of 
below the cylinders. 

The general dimensions of the “330” class are as follows: 


GENERAL DATA, 


OE CECE TEC LE EE Ce I Ee TRE eee 4 ft. 8% in, 
PME: <a cae wieGnanesResacsCines eri adeusese ee ueeunNeee essere ee 
Ee ee eT ere ei rr ene rr re rrr 
ee EE ee ne ee re rr ere ee ee 25,300 Ibs, 
MERGING S0: WORRIED QO0CE 666.60 65 50566 ncksenscess ceetine coos 163,520 lbs 
ee. Se ee eee Pe rrr rere er 114,860 Ibs. 
W cight on leading truck.......cccscssccssssccceccccccccsece 48,160 lbs. 
Weight of engine and tender in working order...........+..+. 263,984 ibs. 
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fe en Be ee ee ee te 4.5 
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Tractive effort X diam. drivers + heating surface.............0.0005: 660 
Total heating surface -<- grate area........ccccccsccccccsecccceeccers 86.5 
Firebox heating surface + total heating surface, per cent............. 18.6 
Weight on drivers ~ total he ating ee Ee Oe re ee eee rarer y enre $2 
TORR CIE = BOER ORC DOTTNCE os oi iin 05 ic ccs ccestsscnteswiceesees 60 
oo a es ee . rer rer, ere tree err 11.2 
Total BEM Gurlele 2 VOL. CHIMES oo iii 66s ice cceeeeaseweesess eee 
Pe a eee ref 
CYLINDERS 
NS i ee Boktnehis cies Wks WS Bh RAS RA ad one Ste Se ae Ee ee Simple 
ee TT eT OTOL ECT CC TOU CCC CT TCC TTT CL CC rer ee eee r 
ee ee re he ee Tren rr rere er ne 15 x 24 in. 
NE: Giceaiseumceue asa as Vien aiwaes eu wsumaereeseenGiueee es Bal. slide 
WHEELS. 
re Nee TUNE GIRS 5 o6:6 56.5.5 044s CRO CRRERS ROSE RS RESO OOD 72 in. 
PUIVING: JOUTHGIG, BABE. CIMINOUET soo aia oi 06 og aisteeeses cea esweesse’s 8 in. 
Pmeibe SCukk WEES, GUDIBUOE 66 oikc 66s ccc cee vissenewerecaneeecees 42 in. 
PROT ROSIE -POTUAID, IOUS oo 5 6.56555. 05 080i eS eae denwets ese eees 6 in. 
BOILER 
a ee ee Pee eee ee er ee her eT err re 175 Ibs 
CORIARE COE, “SMI 6 io 6.06.06 54 < San wavseeesctecseesa tees 6734 in 
PTOBOK, TENGE ooo 6 6.0:0.0.5.80:64 01660 b:0 0 eelcesaie seeweceseeucewoe ences 114 in 
Tubes, number and outside dinmeter. .....scccccccccsscccecs 340—134 in 
RE ONE ain sicb oes cea sche oh eb skveciedeteVeCurees were 14 ft. 4% in 
Water tubes, number Od GisMetel ook cic ccccicvccccceescsus 2112—234 in. 
ee ee eR Tre Tee rr 2,210 sq. ft. 
ee es ae errr e eer re ee 160 sq. ft. 
SeCmnes GUTEGE. “WENT DONS sav ciwevereacn edits eeewe nase 357 sq. ft. 
PRIM OUR, "WIRINs 0.5:64.5 Cab odes oes eS taneen es seseeeseans 2,727 sq. ft. 
CHORD BEER oc nce ssicisin cco pee scnceeidncinse ase Uh eeew ess alone 31.5 sq. ft. 
Danae. ENE OGD: “PORN So asicdk ss cc svidis es oaslensceces 13 ft. 2% in. 
Or Or eee IN FU oo ko esc cceccek ciccdsswsereceesnaeseees 108 in. 
FEEi) PUMPS. 
Diameter of steam cylinders.........ccccccvccccccccccccccesesers 4% in. 
Diameter of water cylinders..... covces 3% 
Bike “GF Matt CMSs. 65.c sscdesccsccnssaceNensaehesesesesaes 8 in 
TENDER 
Water capacity ....ccee cece e cece ec ce sce c etter eetteseeeeceees 4,000 gals. 
COR CRORONE sin ctecasss ties esis cecgies eecccccoccccoos oeceh.5 tons 
Heating surface of RING acd haketinaciksave cubbvascussaacets 382 sq. ft. 








Cast-Iron Car Wueets.—There is not another essential part 
of the freight car equipment which costs the railroad companies 
so little money compared with the service rendered as does the 
cast-iron car wheel. The 600 Ib. wheel costs about $10.80 new, 
and after giving a mileage of 40,000 to 70,000 it is turned back 
to the foundry at a scrap value of about $7.80, giving a cost per 
1,000 miles of about 5 cents—Mr. W. E. Fowler before the Ca- 
nadian Railway Club. 





Foaminc Waters.—For each pound additional foaming mat- 
ter per 1,000 gallons of water, the increased expense would be 
equal to the cost of pumping and treating at least 70 gallons of 
water, and the fuel for heating it to the temperature of boiler 
water. In addition to this expense, there would be the damag¢ 
incurred to boilers by introducing cold feed water to replace 
water blown out, with the consequent cooling of tubes and sheets. 
—Report of Committee, Amer. Ry. Eng. & M. of W. Assoc. 
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TONNAGE RATING.* 





By J. E. Muutretp.t 





Locomotives suitable for the handling of trains of the great- 
est permissible tonnage, at the maximum allowable speed over 
the different operating divisions, should be used and loaded with 
a reasonable remaining surplus of power to prevent liability of 
trains failing to make schedule time. Locomotives of great 
power have too often failed to meet the requirements on ac- 
count of being attached to trains of greater resistance, as prac- 
tical experience has now demonstrated that steam locomotives 
of 70,000 pounds tractive power can be as satisfactorily main- 
tained and operated for hauling freight as those of one-half the 
capacity. 

Speed and grade are factors that largely control the loading 
of locomotives as well as the cost of their operation. Running 
speeds of 15, 20 and 25 miles per hour are more economical 
than speeds of 10, 30 and 35 miles per hour. In general freight 
locomotives handling low class tonnage should be loaded to 
haul trains at an average schedule speed between terminals, in- 
cluding road delays, of from 12 to 15 miles per hour, on low 
grade, and of from 10 to 12 miles per hour on high grade lines, 
which is as fast as economy will allow. This will require a run- 
ning speed of 20 miles per hour over a division, except on the 
ruling grade where they should be loaded to maintain a run- 
ning speed of 8 miles per hour, unless the grade is over 2 miles 
in length, when they should be loaded to maintain a running 
speed of from 10 to 12 miles per hour. On a fairly level divi- 
sion, with considerable curvature, it may be necessary to reduce 
the loading on the ruling grade in order to maintain 20 miles 
per hour over the other portions of the division, in which case 
the rating of the locomotive for 20 miles per hour is the ruling 
factor. In rating locomotives the tonnage determined upon 
should be such as will give the same resistance behind the ten- 
der, which is not necessarily the same dead weight. 

The hauling capacity behind the tender of a simple cylinder 
freight locomotive, having a ratio of not less than 4 between 
tractive power and weight on drivers, and operating on straight, 
level track at a speed of 8 miles per hour may be represented 
by the following formula: 

d* X s X .8p 
me ane -— 10 W in which 


H = maximum hauling capacity in pounds at rear of tender at a speed of 
8 miles per hour, 

d = diameter of cylinder in inches, 

S = stroke of piston in feet, 

Pp = indicated boiler pressure in pounds, 

= diameter of driving wheels in feet. 

W = weight in tons of engine and tender in working order, including 
full load of coal ana water. 

10 = rolling resistance per ton of lecomotive in pounds at 8 miles per hour. 


From the maximum hauling capacity, so derived, the avail- 
able hauling capacity, at any desired speed above 8 miles per 
hour that will give between 250 and 650 feet of piston speed 


per minute, can be determined by the following formula: 
In which A = H [1. — (P — 250) .001). 


; gxsS 
which P = s6.02e(—~—) 
D 


maximum hauling capacity, in pounds, at rear of tender at a speed 
_ of 8 miles per hour. 

diameter of driving wheels, in feet; 

stroke of piston, in feet; 

esired running speed, in miles per hour; 

piston speed, in feet per minute; 

available hauling capacity of locomotive, in pounds, behind tender at 
desired speed. 


From the available hauling capacity so derived must be de- 
ducted a resistance of 2 pounds per ton for each .1 per cent. of 
grade and 2 pounds per ton for each degree of curvature not 
compensated, using this adjustment for the combination of grade 
and curvature that produces the maximum resistance on the 
division over which the locomotive is to be operated, after which 
the rating may be calculated as follows: 

On a straight, level division, at a running speed of 10 miles 
Per hour, a loaded 100,000 pounds capacity car has a resistance 


z= 


I 


s 


I 


H 
D 
N) 
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P 
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. From a paper on “‘Practical Means of Increasing the Earning Capacity 
Piteeesht Cars,” read before the March meeting of the Railway Club of 
sburgh, 


t General Sunerintendent of Motive Power, Baltimore & Ohio Railroad, 


of about 5 pounds and a loaded 60,000 pounds capacity car of 
about 6 pounds per ton. When empty both cars have a re- 
sistance of about 9 pounds per ton. For each 5 miles per hour 
increase in running speed up to and including 20 miles per hour, 
I pound per ton; for each .1 per cent. of ruling grade, 2 pounds 
per ton, and for each degree of ruling curvature not compensated 
7-10 pound per ton should be added for additional resistance. 
The adjustment for gradient and curvature should be for such 
combination as produces the maximum resistance on the di- 
vision over which the train is to be operated and curves on 
grades compensated at a minimum of .035 per cent. per degree 
of curvature can be disregarded. 

To allow for the difference in the resistance of empty, par- 
tially loaded or loaded cars, the following adjustment figures, 
which represent the difference in tonnage divided by the differ- 
ence in number of cars as between the loading for loaded and 
empty car trains, should be added to the weight of each car: 


DER BUN rac cctvvnduwecnaaseacees 15 tons per car 
-3% we) -hURV eed ecaekecadawae ee a. Sh US 
5% i. REERROMCRUH OR ERS HER eee ge ie ae 
75% és os , 6 “ “ “ 
we = ee 
1.50% MS astatenews ahidundienedes ic" «© 4 
2.00% Oe etacdatketndwenuaaeanees > * = * 
2.50% DY -ctuncunaeageapanaan ;. * S35 


Different ratings 
perature conditions: 

The maximum rating for above 45 degrees Fahrenheit. 

The next rating for above 35 up to and incuding 45 degrees 
Fahrenheit. (Add 1 pound per ton to resistance of loaded and 
empty cars for rating above 45 degrees Fahrenheit.) 

The next rating for above 20 up to and including 35 degrees 
Fahrenheit. (Add 2 pounds per ton to resistance of loaded and 
3 pounds per ton to resistance of empty cars for rating above 
45 degrees Fahrenheit.) 

The minimum rating for 20 degrees Fahrenheit or below. 
(Add 4 pounds per ton to resistance of loaded and 6 pounds per 
ton to resistance of empty cars for rating above 45 degrees 
Fahrenheit. ) 

With heavy snow or wind, bad rails or locomotives in indif- 
ferent condition, special allowance must be made to meet the 
conditions, 

Care should be exercised when the temperature is below 45 
degrees Fahrenheit and varies during a 24-hour period that the 
highest permissible rating is used for runs which occupy the 
time of day when the most favorable temperature, rail and 
weather conditions may exist. 

In making up trains the loaded and heaviest capacity cars 
should be placed ahead and house car doors should be closed 
and locked. 

When a helper locomotive is used on a train as a double- 
header, 90 per cent. of the combined ratings for the locomotives 
should be used. When a helper locotmotive is used as a pusher 
the combined ratings for the locomotives should be usea. 

Special rules must be made for special cases, as the combi- 
nation of speed and load that may give the best result will de- 
pend largely upon the density and kind of traffic, length of run, 
operating limit for length of train, ruling and momentum gradi- 
ent and curvature, reserve curves, elevation of curves, condition 
of rail and roadbed, main and passing trackage, water and fuel 
stations, slow orders, stops, fuel and locomotives. 


should be provided for the following tem- 








Coat Usep 1n SteAM Heatinc.—In some tests made by the 
Gold Car Heating and Lighting Company on the Northern Pa- 
cific Railway in extremely cold weather, it was found by catch- 
ing the drips from the cars, that sixty-two pounds of water per 
car per hour were obtained. Ordinarily the consumption of 
steam would not average over fifty pounds. rience it will be 
safe to assume that ten pounds of coal are burned on the en- 
gine per car per hour, in addition to the regular amount needed 
for moving the train. With ten-car trains this would be one 
hundred pounds per hour. If leaks occur in the train pipe, as 
is sometimes the case, especially at the couplings, the amount 
will be increased—William Penn Evans, before the Pacific 
Coast Railway Club. 
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COM POSITE 


COMPOSITE HOPPER CAR. 


DELAWARE & Hupson ComPANY. 

The American Car & Foundry Company has recently delivered 
to the Delaware & Hudson Company an order of composite 
hopper cars of 85,000 lbs. capacity, which are a very good ex- 
ample of a car design in which steel is used wherever it is of 
particular value and wood wherever it can be placed without 
affecting the strength or stability of the car as a whole. 

The illustrations show the features of the cars very clearly 
and reference to them will show many well-designed details not 
mentioned in the following brief general description. 

The underframe throughout, with the exception of the end 
sills, and the principal members of the side framing are formed 
of steel channels, angles and shapes, while the sides, floors, doors 
and end sills and posts are of wood. It is of the self-clearing 
design, with two hoppers, both of which cover nearly the full 
width of the body. 

The load is carried very largely by the center sills, which con- 
sist of two 15 in. channel irons spaced 127% in. apart and extend- 
ing continuous between the end sills. A 3% in. cover plate is 
fastened to the top of these sills, being continuous between bol- 
sters and a series of diagonal cross ties of 2 x 3 in. bars are 
secured to the bottom of the sills for a short distance inside 
the bolsters at either end. The sills are set at such a height 
that the draft lugs are fastened directly to the webs of the 
channels without the use of auxiliary draft sills. The end sills 
are formed of 8 x 9% in. wood reinforced by steel angles and 
plates, and being but 9% in. in depth, they pass above the coupler 














HOPPER CAR—DELAWARE AND HUDSON COMPANY. 


shank without interruption. The side sills are 8 in. channels 
continuous between end sills and carry a part of the load, which 
is transferred to them by the hopper supports and the side posts. 
The bolsters are built up of pressed steel filling pieces between 
the sills and heavy cover plates top and bottom continuous be- 
tween side sills, the top plate being '% by 12 in. and the bottom 
plate 34 by 12 in. 

The side framing consists of 5 in. channel iron posts and 
diagonal members, which connect to a 2% x 2 in. angle forming 
the side plate by means of gussets, the corner posts, however, 
are 4 x 2 in. T-irons and the end plate is a 4 x 3 in. angle. Four 
stiffening bars, consisting of 2%. x 2% in. angles covering a 
% in. tie rod are placed across between the sides, being located 
about 17 in. below the plate. 

The floor, consisting of 2 in. plank, extends from a point 22 
in. below the end plate in one plane to the outer end of the 
hopper opening on that end, this being 554 in. below the bottom 
of the center sills and 2 ft. 1% in. above the rail. The floor is 
supported at the upper ends by a cross timber resting on an 
angle iron, which in turn is secured to a % in. steel plate form- 
ing the end of the car above this point. It is also supported by 
a cross timber resting on the top of the center and side sills and 
again by a strap iron sling secured to the side sills and passing 
below the hopper near the doors. It is further trussed by a 
5% in. rod located about midway between the upper two supports. 

Each hopper has a bottom opening of 3 ft. x 6 ft., which, 
however, is reduced by the width of the center sills, giving a 
combined actual opening on both sides of 3 ft. x 4 ft. 414 in. 
for each hopper. The hoppers are located 7 ft. apart and have 
double transverse doors formed of 2 in. plank reinforced by 








STEEL FRAMING—COMPOSITE HOPPER CAR. 
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ELEVATION, PLAN AND SECTIONS OF COMPOSITE HOPPER CAR—D, & H. CO. 


plates and bars. 
door device. 


The doors are operated by the Dunham drop 
The method of supporting the hopper is made 
clear in the general elevation and sections. 

The sides, of 1% in. plank, are fastened inside of the side 
framing, being bolted to the steel posts. The end posts and 
auxiliary corner posts of 4 x 4 timbers secured to the steel frame 
form the end structure of the body. 

The trucks are of a simple arch bar design, with cast steel 
bolsters and Damascus brake beams. 

The general dimensions and weights are as follows: 


Ry GNOME CE MR sg i ap ae ea owen eeu eee ee heresies eee 
I Cn I GI ois si Cat adi ceeiduetelesdcecat acbususewas 9 ft. 2 in. 
eee tee ee eee ere 
MS OS he oc cnnad webRSeeEd st Kae CRUE IRE Keb R KER awake Se: 35 
eS ee ee Se et eee rere ee 9 ft. 634 in. 
Height from rail to bottom of center sill................000- 2 ft. 634 in. 
eS ere ee = | oe 
cia a naw ceecwecsueswawenedsesusesswenou melee 
Size of wheels ........: EE EO Oe Oe tree) 
Sy rr rer er or te rrr te re re 85,000 Ibs. 
UR IIR, sch ois a as bene decade eed dv ceae dis vaneuawant 87,700 Ibs. 








EvroveEAN Locomotive Desicn.—The following is taken from 
an article in a recent number of a prominent German engineer- 
ing paper: One of the first features that causes comment on the 
part of an American examining these European locomotives is 
their extreme lightness and apparent delicacy of construction. 
The piston rods, side and main rods, all parts of the valve gear, 
as well as the wheels, are made of steel the tensile strength of 
which is much higher than any material available for such use 
in the United States. In the latter country, it is not only a 
question of the expense entailed by the use of such metal, but 
master mechanics and mechanical engineers are forced to admit 
that it cannot be procured outside of Europe. Further, in Europe, 
innovations on locomotives are tried out with the sole end in 
View of effecting economy of operation, and the enginemen as a 
tule take more interest in obtaining results and thus gaining pre- 
miums for themselves, than is the case in the United States. 
Hence the complications and cost of repairs for compound lo- 
comotives are much less than the coal saving effected by their 
use. The same is gradually being found out in regard to super- 
heated steam, though it is not so clearly established as com- 
Pounding, which is now standard practice in Europe. 

It must be remembered, however, in considering locomotive 





the coal obtainable in most 
parts of Europe is excellent, not only the loose coal, but the 
briquettes that are in common use. While fuel is expensive, it 
is burned to the greatest advantage owing to the custom of not 
overloading engines, forcing fires and risking the various kinds 
of trouble that Americans have come to regard as unavoidable 
owing to their conditions of traffic. 


performances, that the quality of 





Cost OF THE OPERATION OF Motor Cars.—The expense of fuel, 
repairs, cleaning, etc., runs very uniformly, but with the ex- 
pense per mile being so largely dependent upon the number of 
miles run per day, as well as on the wages paid the car crew, 
comparisons are very unsatisfactory. In actual service cars run, 
some months, as low as 10 and 11 cents a mile; whereas, cars 
in other localities will run as high as 16 and 18 cents a mile, and 
in one case, where a 100 horse-power motor car and trailer has 
replaced a steam locomotive and train (account of the limited 
mileage per day), the cost of operation runs as high as 20 cents 
a mile. On branch lines the motor car should make not less 
than 100 miles a day. The service of the gasoline motor car is 
unquestionably different from that of either electric or steam 
cars. To man the gasoline car with a steam train crew is exceed- 
ingly expensive and inadvisable, and does not produce proper re- 
sults; to man the gasoline motor car with an electric car crew 
would be equally as unsatisfactory. A well-paid mechanical 
man to have entire charge and run the motor car, with an as- 
sistant to collect tickets, is the best and most economical ar- 
rangement possible—Mr. W. R. McKeen, Jr., at the New York 
Railroad Club, Apr., 1907. 





Team Worx.—I notice that Mr. Brazier is a man who believes 
in team work, no matter what department he belongs to. I think 
that we should teach our men that we have a department in 
name only. Of course, we look first to our own department, but 
it should, on the other hand, be a helper of the other depart- 
ments, and as stated above, a department in name only. We 


have a great many departments on our railroads, but they all 
have the same treasurer, and we are all working together to 
hold the money in the treasury—Mr. N. M. Rice before the 
Railway Storekeepers’ Association. 
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MAIN 


CAST STEEL FRAME, DECAPOD LOCOMOTIVE. 





BuFFALo, RocHESTER & PitTsBuRG RAILROAD. 





On page 123 of the April issue of this journal we illustrated, 
giving general and boiler drawings, a very large simple Deca- 
pod locomotive, an order of which is now being built by the 
American Locomotive Company for the Buffalo, Rochester & 
Pittsburg Railroad. 

These locomotives have 24 by 28 in. cylinders, 52 in. drivers 
and carry a steam pressure of 210 lbs. ‘The theoretical tractive 
effort is 55,350 Ibs. These figures clearly indicate that special 
care was necessary to obtain a design of frame which would 
properly withstand the enormous stresses developed when the 
reggreasety 
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PEDESTAL BINDER—DECAPOD LOCOMOTIVE. 

locomotive is working at full power, and we give in the accom- 
panying illustration a detailed drawing of the cast steel frame 
and pedestal binders which are being applied to these locomo- 
tives. 

It will be seen that while no attempt has been made to carry 
the I-beam section idea throughout the design, still the metal 
has been distributed with considerable care and that the T-sec- 
tion is approximated in many places, giving a depth of rail 
between pedestals of 71% in., of which 4% in. is the full width 
of the frame and 3 in. is narrowed down to 5% in. Furthermore 
the bottom rails between the first and second, and the second 
and third driving pedestals are made of different widths to ac- 
commodate the stresses at these points. 

The main frames are of a single casting and measure 37 ft. 
10 in. over all, being normally 6 in. wide. The section forming 
the front rail, which passes below the cylinders, is narrowed to 
5 in. in width for most of its length, and is 9 in. deep. The 
cast steel bumper plate has arms extending inward which are 
fitted and fastened to this narrowed section of the main frame. 
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FRAMES-—DECAPOD LOCOMOTIVE—BUFFALO, ROCHESTER AND PITTSBURG RAILROAD. 


The top front rail is of wrought iron and connects to the 
main frames by six 1% in. bolts and three keys, the connection 
extending over and back of the front driving pedestal. 

The pedestal binders are of cast steel of a design clearly 
shown in the illustration and are arranged for adjustable wedges. 
They are fastened to the main frame by three 1% in. bolts on 
either end. 








ELECTRIFICATION OF STEAM RAILROADS. 





At the electrical night of the New York Railroad Club, a brief 
account of which was given in the previous issue of this jour- 
nal, Mr. Geo. Gibbs, chief engineer of the Pennsylvania, New 
York and Long Island R. R., presented a brief paper covering 
the general proposition of the application of electricity to steam 
railroads, which, in view of the extravagant claims and prophe- 
cies lately being made, is of special interest as portraying a com- 
mon sense view based on extensive experience and study of all 
features of the problem. Mr. Gibbs said: 

“Among the manifold problems arising for solution in the 
application of electricity as a motive power for railways, the 
following appeal to me as especially worthy of our consideration 
at this time. They are: 

Its proper field. 

The character of the service to be aimed at. 

Its cost. 

“The sequence of electric railway development has been from 
light trolley-car service to heavy interurban; thence to service 
by trains on city traction systems, in which the speeds and 
weights approximate those on steam railway lines, and where 
frequency and volume of service exceed the latter even. Lastly, 
the application of the new motive power to certain portions of 
steam railway lines for tunnels, railway terminals and for moun- 
tain grade work.” 

The developments up to date have been logical and the ad- 
vantages, as measured by the results, sufficient. They are: 

1. Means of securing almost unlimited power for traction. 

2. Convenient application and control of these means. 

3. A motive power well adapted to use in streets and con- 
gested centers of population. 

4. Increase in average speed for service with frequent stops. 

5. Increase in capacity of the line. 

6. Cleanliness and attractiveness to the public. 

7. Encouragement of travel by reason of the.above and of 
frequent service. 

8. Economy of operation in a dense service. 
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The proposition now advanced is to apply electricity to gen- 
eral railway service. In considering this we should not allow 
the enthusiasm of the public and electrical engineers to obscure 
our just perception. Of the electric traction advantages above 
enumerated it is questionable if many apply to average trunk 
line service, and if they do in part apply, it is doubtful if the 
public will largely benefit, and it appears certain that the owners 
of the properties need not expect to gain greatly thereby. 

Trunk line service is to-day conducted, irrespective of the 
character of the motive power by relatively infrequent and heavy 
train units, adapted as closely to the public needs as the length 
of haul, physical conditions, track, safety and reasonable cost of 
service permits. This may not be the popular belief, but it is a 
fact, and it is unsafe to assume that railway men are, as a rule, 
unintelligent and do not strive to supply what the public wants 
as far as the limitations permit. Electric traction would pro- 
vide a new motive power, but unless it increases the capacity 
of the lines, builds up new business which does not now exist, or 
pays for its adoption by savings in cost, its use is neither logical 
nor probable. 

The cost of inaugurating electric traction on a steam railway 
line has almost invariably been underestimated. Of its very 
high cost the public is absolutely ignorant, and to the few rail- 
way men who have had occasion to inquire into the matter the 
figures have appeared staggering and the reasons therefor in- 
comprehensible. I shall not attempt, in this brief talk, to eluci- 
date the matter further than to say that electric traction requires 
power plants of a capacity to take care of the peak load; the 
trains must be supplied with motive power, which displaces steam 
locomotives only and at a much higher cost than the latter; lastly, 
an expensive continuous contact system over the entire line to 
supply current from the power plants to the trains. These items 
foot up to a very heavy total cost per mile of road; but, in ad- 
dition—and this is a point which is often ignored by estimators 
—is the fact that electric apparatus cannot be supplied to an 
existing steam railroad without many changes in its physical 
features and equipment. These changes amount in some cases to 
a virtual rebuilding of the line, and, according to my experience, 
the electric items making up the equipment of a steam railroad 
under average conditions are from one-half to two-thirds of the 
total cost only. Furthermore, it may not infrequently result that 
a steam railway wishing to electrify and to properly adapt its 
lines to secure the legitimate advantage of same will be found 
obliged to double its capitalization per mile; this is a contin- 
gency which can be complacently faced by few railways, and does 
not argue for early or wholesale conversion. 

I have stated that trunk-line service is likely to continue to 
be conducted by rather infrequent and heavy train units, a sys- 
tem well adapted to the physical limitations of the property. It 
appears, therefore, that in adopting electricity at heavy cost we 
must secure. operating savings at least sufficient to offset in- 
terest and depreciation:charges on the added investment. What 
are the facts as to this? It has been proven that for a reason- 
ably dense train movement (say suburban), the total cost, in- 
cluding general expense but not capital charges, per car mile 
of passenger movement will be less for electric than for steam 
power—for very dense movement substantially less. But in 
average trunk-line work, both freight and passenger, it will be 
found that in handling a given traffic electric operation cannot 
be made to effect nearly enough savings to justify its adoption 
on this ground; and in suburban service, which is the legitimate 
field for electric traction, it will require an extremely dense move- 
ment, approximately that of the New York Elevated Road and 
Subway, to effect operating savings sufficient to offset the added 
charges, 

Will, therefore, the introduction of electricity on steam rail- 
Ways cease before it has fairly started? By no means. It will 
be applied, as Mr. Aspinall has remarked, to make money, not 
to save it. It will be used in certain large terminals, where re- 
duction of switching will increase capacity, and where safety 
and cleanliness in tunnels and cities are controlling features, re- 
gardless of the great expense. It will be used for heavy moun- 
tain grade operation where cheap fuel or water power can be 


utilized, and powerful electric locomotives may enable the ruling 
train loads to be taken over the grade without doubling. 

A word regarding character of service, and in this I have es- 
pecially in mind the popular demand for high speed. Getting 
there quickly is a vice which is growing upon us. The steam 
railways are striving to satisfy the demand, and perhaps the 
statements of railway men as to having reached the limit of 
capacity in this regard is largely responsible for the rosy prom- 
ises of electric promoters and the fond hopes of the public. It 
cannot be too clearly understood that high maximum speed is 
a function of safety, physical conditions of track, ete. Electric 
power cannot increase the maximum steam speeds except by 
altering these conditions. High sustained speed may, in some 
cases, be attained by electric power, as on a broken gradient and 
with excessive weights of train, where the possibilities of steam 
are exceeded, but only at high cost. High average speed in local 
service with frequent stops is a legitimate field for electric su- 
premacy, and even here a word of caution is necessary. 

This high average speed is made possible in electric traction 
by equipping each car with motors, thus consolidating a large 
amount of power on the train. This means that the train can be 
accelerated from a stop with great rapidity and the average 
schedule shortened over the lower starting rates with steam 
locomotives. The higher the accelerating rate, however, the 
greater amount of energy consumed during the accelerating pe- 
riod and the higher equipment costs for motors, transmission 
line and power house, so that we soon arrive at a point where, 
by striving after speed, economy, reliability, and even safety is 
sacrificed. We also reach a point where the capacity of the line 
is affected by increase in speed (because the trains must be 
spaced farther apart to insure safety), and this means that fewer 
trains can be despatched over the same track in an hour. 

There has been a tendency for the public to generalize on the 
advantages of electric traction from too few examples, and this 
tendency promises to work injustice and hardship to the rail- 
roads unless the growth of electric traction is guided along 
rational lines. It is certain that heavy electric traction work 
may be called in the tentative stage at present, and its develop- 
ment must be accomplished for some time to come at heavy 
cost to the pioneers. Its introduction, as in the case of the 
terminals in New York City, is sometimes a public and operat- 
ing necessity, but these conditions do not obtain to like extent in 
smaller centers of population, and the cost of the introduction 
elsewhere for like purposes may be easily a crushing burden. 

Summing up, if the statements above briefly advanced are well 
founded, it appears that electric traction has solved the city and 
suburban transportation problem for rapid, convenient and safe 
movement of a dense traffic; it has been found adaptable to the 
special conditions of terminal, tunnel and heavy grade work. 
It bas not yet proven its advisability for the movement under 
trunk-line conditions. of long distance heavy train units at infre- 
quent intervals, because of its very high first cost, and because 
of the lack of stability in methods and appliances for econom- 
ically and reliably conducting the service. In my opinion the 
time is far distant when we are ready to discard, even to an ap- 
preciable extent, the time-tried steam locomotive in this service; 
and when the time does come, it will be through a radical change 
in methods from any of those heretofore advanced. 


STANDARD Locomotives RepucE OperatinGc Costs.—In the early 
eighties, Mr. N. W. Sample was superintendent of motive power 
of the Denver & Rio Grande Railroad, then narrow gauge. Un- 
der his direction the road used but three classes of locomotives, 
passenger, freight and switching. The parts of the switching 
locomotives were largely interchangeable with those of the pas- 
senger and freight, and the tenders of all were alike. Mr. 
Sample purchased cylinders, frames and rods from the Bald- 
win Locomotive Works and kept his rolling stock continuously 
in service, reducing the cost of operation, including wages, fuel, 
repairs and all supplies to sixteen cents per train mile. When 
the road was changed to standard gauge (1882-1887) the cost 
of operation only increased to eighteen cents per train mile.— 
Arthur L. Church in “Record of Recent Construction,” No. 60. 
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LOCOMOTIVE TESTING PLANT. 





PENNSYLVANIA RAILROAD. 





The locomotive testing plant, on which so large an amount of 
valuable data was obtained at the St. Louis Exposition, is, as 
was mentioned in our February issue, now in operation at Al- 
toona. The plant is housed in a steel and brick building, spe- 
cially constructed for the purpose, an exterior view of which 
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BOTTOM OF COAL SUPPLY BIN. 


is shown in one of the illustrations. Advantage has been taken 
of the experience gained from the operation at St. Louis and 
a few minor changes have been made in the installation at Al- 
toona, with the result that the plant now operates without any of 
the difficulties which caused so much delay and trouble during 
the former tests. 

The construction of the testing plant, its dynamometer and 
other apparatus, was illustrated and described in detail in the 
April, 1905, issue of this journal, page 127. There have been 
practically no changes made in the apparatus described at that 
time and reference can ve made to that article for the general 
features and details of the plant. 

The accompanying illustrations show several views of the 
present arrangement and it will be seen that ample provision 
has been made for good light, ventilation, convenient location 
of instruments, special facilities for handling and weighing coal 
and ashes, protection of the recording mechanism from any dis- 
turbing conditions, etc. 

It will be remembered that one of the most troublesome feat- 
ures of the operation at St. Louis was the difficulty in obtaining 
a supply of water for the friction brakes at a constant pressure. 
In the present installation this difficulty has been entirely re- 
moved by the use of a two-stage centrifugal pump driven by a 
75 hp. electric motor, which is fitted with an automatic control 
and delivers water at a constant pressure of 75 Ibs. to the main 
header, from which the branch pipes for the individual brakes 
are led. The pump draws its supply from one of the large 
Water tanks nearby, the temperature of which is sufficiently low 
for this purpose. The discharge from the brakes empties into 
an iron trough, which is shown in one of the illustrations. From 
this it runs by gravity into a tank located beneath the floor of 
the building, from which it is again forced back into the out- 
side tank by another centrifugal pump driven by a 20 h.p. electric 
motor. This apparatus is capable of delivering a large volume 
of water at low pressure, which is needed for high speed tests, 
and it has a capacity of 900 gallons per minute. The automatic 
features for maintaining a constant pressure have proved to be 





a success and there has been no difficulty with sudden fluctua- 
tions of water pressure. 

The dynamometer has been placed somewhat farther away 
from the locomotive than was the case at St. Louis, thus allow- 
ing more room for the firing platform. It has also been enclosed 
in a small steel and concrete housing, which protects it from the 
dust and dirt occasioned by the handling of coal and ashes in 
the immediate vicinity. 

For handling the coal for the locomotive a very complete plant 
has been installed. The loaded coal cars are run in on the track 
alongside the building and dumped into a hopper below the track 
level. From this hopper the coal is carried by a bucket con- 
veyor to two elevated reinforced concrete pockets, each of which 
has a capacity of 50 tons. These pockets are located over the 
larger of the two rooms directly back of the testing laboratory 
and each is provided with a bottom cut-off gate, of a type 
shown in one of the illustrations. The coal is discharged from 
the bins into wagons holding 1,000 lbs. each, which are run over 
the weighing scales and then pushed along a passage way be- 
neath the laboratory floor to a hydraulic elevator, which raises 
them to the firing platform, where the cars are dumped. The 
ashes are discharged from the locomotive into the bottom of the 
pit, from which they are shoveled into a wagon and after being 
weighed are raised in the hydraulic elevator to the level of the 
main floor and emptied into a chute leading to a conveyor, which 
delivers them to an ash bin on the outside track. From this they 
can be discharged into cars and hauled away. 

The water for boiler use is taken from a supply tank in the 
corner of the laboratory, which is filled from one of the large 
outside tanks, the water being passed through the weighing 
tanks, from which it is discharged into the supply tank. It also 
passes through a meter on its way to the injector, the reading 
of which is used as a check upon the weighing tanks. The over- 
flow from the injectors is collected and returned to the supply 
tanks by a small motor driven centrifugal pump. 

The spark collecting apparatus has been greatly improved over 
the one originally used in St. Louis, and after much experiment- 
ing an arrangement has been devised which collects as large a 
proportion of the sparks as it is possible to get without seriously 
obstructing the draft. This entire apparatus is carried from a 
truck supported on run-ways above the roof of the building and 
is adjustable over a distance of 16 ft. 6 in. The opening in the 
roof is protected by a hood, which keeps it closed to the weather 
at all times. 

The smaller of the two rooms located back of the laboratory 
proper is arranged for the computers and here the tests are 
worked up as soon as completed. 

Some changes have been made in the foundations of the plant, 
which provides better drainage than it was possible to obtain at 
St. Louis. The system of piping has also been more carefully 
worked out and arranged, but in other respects the plant remains 
practically as originally built. 

Tests have been completed on a Pennsylvania simple Atlantic 
type locomotive, and it is stated that the plant is at present 
turned over to the United States government for use in connec- 
tion with the testing of briquettes as locomotive fuel. 


Cost oF Locomotives.—The following table gives the weights 
and prices of locomotives in 1885 and 1905. As the only avail- 
able weight in many cases is with the locomotive in working 
order, the price per pound is figured from the total weight of 
the engine with three gauges of water in the boiler, but ex- 
cluding the tender. 


WEIGHTS AND PRICES OF LOCOMOTIVES 1885 AND 1905. 








1885. Weights. Price. Price per lb. 
PO ee 80,857 $6,695 $0.0828 
[er 72,800 6,662 -0912 
Ten Wheel Type .......... 85,000 7,583 .0892 
Consolidation Type ......... 92,400 7,888 0854 

1965. Weights. Price. Price per lb. 
Pameteee TVGW cep 6s ccscesx 102,000 $9,410 $0.092 
pS ER eee 187,200 15,750 .083 
i eee 227,000 15,830 .070 
ec mh eee 156,000 13,690 .088 
Consolidation Type ......... 192,460 14,500 .075 


—William Penn Evans before the Pacific Coast Railway Club. 
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FIG. I. DIES AND HEADER FOR MAKING BRILL NUTS. 
FORGING AT THE COLLINWOOD SHOPS. as may be seen from the one lying between the die and the 
header, is flat on one side and rounded on the other. It is 
Lake SHore & MicuicAn SouTHERN RalLway. made from % x 134-in. flat iron. Each half of the die is made 


in two parts. The sliding part, which shears the bar, is guided 
In April and June of last year, on pages 142 and 235, articles by a pin and by two screw bolts which work in slots. One-half 
were presented on forging at the Collinwood shops. Since these of the die is shown with the shear open and the other half with 
articles appeared several new dies and headers have been made_ it closed. The heated bar is put in from the top and the two 
for use in connection with the Ajax forging machines, which are halves close together, gripping the iron. When the ram or 
of interest. Ferguson oil furnaces are used for heating the iron. plunger strikes, both of the shears are forced back, shearing the 
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FIG. 2. DIES AND HEADERS FOR MAKING WASHERS AND A SIMPLE FIG. 3. DIES AND HEADERS FOR FORGING SPRING BANDs. 
FORM OF BUCKLE, 



































One of the most interesting of these is a set of dies and head- piece of iron, rounding it-and punching the hole all in one 
er used on the 3%-in. Ajax machine for making a lock nut. operation. 
which is used very extensively on the Lake Shore and is shown In the lower half of the photograph are shown the dies and 


in the accompanying illustration. This nut is made in one opera- header for making a simple form of buckle. The stock is placed 
tion. As the two dies move toward each other and close up a__ in position, the two dies come together, grip the stock and the 
piece is sheared off the end of the hot bar and the header or plunger bends and shears the metal in one operation. 
plunger closes in forming the nut as shown and indenting it in Tools for forging spring bands are shown in Fig. 3. These 
the center to guide the drill. When the nut leaves the forging bands are made from 4 x %-in. merchant bar iron. The spring 
machine it is only necessary to grind off the thin fins and drill band is first bent so as to lap the iron at the heavy portion of 
and tap it. As the nuts may be made practically as fast as it is the band. The piece is then heated to a welding heat and is 
possible to heat and feed the bar into the machine their cost is placed between the dies and completed at one stroke of the ram 
very low. 

‘Lhe second illustration shows two sets of dies and headers. 
The upper ones are for forming and punching washers which 
are used on passenger cars for tie and brace rods. This washer, 
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FIG. 4. DIES AND HEADER FOR VACUUM RELIEF VALVE, FIG. 5. PUNCH AND DIE FOR SHEARING BRAKE LEVERS. 
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The vacuum relief valve shown in Fig. 4 
is made from I-in. steel bar in two opera- 
tions. The valve is first headed similar to a 
round head pin and the stock is sheared off to 
the desired length. It is then heated and at 
one stroke of the machine is completed by 
means of the dies and header shown in the 
illustration. The valve is half a pound lighter 
than the standard brass valve used for this 
purpose. 

A punch and die for shearing brake levers 
are shown in Fig. 5. These tools have been 
used on one of the large bulldozers for a con- 
siderable time. They are made of cast iron 
and faced with steel plates. Commercial bar 
iron is ordered of the proper length for the 
levers and of a width equal to the widest part. 
The lever is formed with one stroke of the 
machine with only a small waste of material. 








PNEUMATIC TOOL HOLDER FOR WHEEL LATHE. 


The accompanying illustrations show a pneumatic attachment 
for holding the cutting tools on a driving wheel lathe, which is 
giving very satisfactory service in the Grand Rapids shops of 
the Pere Marquette Railway. 

This attachment was designed by Mr. F. C. Pickard, machine 
foreman of the shops, and by its use the time of changing tools 
in the lathe has been reduced from an average of five minutes 
to one minute and in addition all difficulty with broken studs, 
slipping wrenches, etc., has been eliminated. When it is consid- 
ered that ordinarily the tools are changed five or six times while 
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PNEUMATIC TOOL HOLDER. 








PNEUMATIC TOOL HOLDER ON DRIVING WHEEL LATHE. 


turning one pair of tires, it can be seen that the time saved by the 
use of this device is considerable. 

The construction is clearly shown in the illustrations. The 
air cylinder, which is connected to the carriage by four long 
stud bolts, is 714 in. diameter and has a stroke of 5% in. The 
piston rod connects to two cam levers which force the tool 
holder plate down onto the tool, against the resistance of the 
four springs. The tool is in a holder consisting of a bar of steel 
3 x 2% in. and of the proper length, which is slotted to take a 
1%4-in. square tool. The tool projects above the holder about 
% inch and the tool plate bears directly on its top surface. 
When the air is released the tool plate is forced up % inch, 
giving ample room to remove or adjust the tool. 

We are indebted to Mr. W. J. Haynen, former superintendent 
of shops at Grand Rapids, for the illustrations and description. 





DEDICATION OF THE ENGINEERING SOCIETIES 
BUILDING. 





The building of the Engineering Societies, at 29 W. 30th street, 
New York, was dedicated with appropriate exercises, beginning 
Tuesday, April 16. Mr. Andrew Carnegie, whose gift of $1,500,000 
made possible this building and the structure of the Engineers’ Club 
adjoining it on 4oth street, was present and made a short ad- 
dress. The other speakers at the first meeting were Mr. Charles 
F. Scott, president of the A. I. E. E., and the chairman of the 
building committee; Mr. E. E. Alcott, president of the United 
Engineering Society, which is a holding organization of the 
building, and Dr. Arthur T. Hadley, president of Yale Univer- 
sity. On the evening of April 16 a joint reception was held, the 
receiving parties consisting of the presidents of the three founder 
societies, at which time the entire building was thrown open 
for inspection. The following day the exercises were continued, 
consisting of addresses by the presidents of the three founder 
societies and presentation of medals for distinguished service to 
Ralph W. Pope, Frederick R. Hutton, and Rossiter W. Raymond, 
secretaries and past secretary of the several societies. The 
John Fritz gold medal was presented to Alexander Graham Bell 
at this meeting. Dr. James Douglas, past president of the Insti- 
tute of Mining Engineers, also delivered an oration on the sub- 
ject of “Ethics of Secret Processes in the Arts.” Professional 
sessions of the founder societies were also held during the same 
week. 


RESULTS oF Proper SHop MANAGEMENT.—In one of the shops 
of the Northwest where a proper system of shop management 
has been in conscientious operation for four or five years, the 
time of general repairs has been reduced from one month to 
thirteen days.—William Penn Evans before the Pacific Coast 
Railway Club. 





The power efficiency of certain soft coals when used in the 
gas-producer plant is two and one-half times greater than when 
used in an ordinary steam-boiler plant. 
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ELEVATIONS AND SECTIONS, CONSOLIDATION LOCOMOTIVE—C. S., N 


SIMPLE CONSOLIDATION LOCOMOTIVE. 





CoLorapo SouTHERN, New Orveans & Paciric RAILROAD. 





The Baldwin Locomotive Works are delivering an order of 
26 consolidation locomotives to the Colorado Southern, New 
Orleans & Pacific Railroad, which are an excellent representa- 
tion of recent practice in heavy single expansion freight engines. 
The design includes a large straight boiler 78 in. in diameter 
with 22 x 30 in. cylinders, having balanced slide valves actuated 
by the Walschaert type of valve gear. The driving wheels are 
57 in. in diameter and the tractive effort is 43,300 Ibs. The 
locomotives are estimated to weigh 182,000 lbs. on drivers and 
207,000 Ibs. total. This gives a factor of adhesion of 4.2, which 
is about the average figure for this class of locomotive. 

These locomotives are very similar to the common standard 
consolidation locomotives of the Harriman Lines,* differing 
from them, however, in having slide instead of piston valves 
and in having a 78 in. in place of an 8o in. boiler. The heating 
surface is also much less, due to the smaller number of tubes, 
which are also but 14 ft. 614 in. in length instead of 15 ft. In 
other respects, however, the two designs are very much alike 
except for the valve gear. 

“The boiler, as mentioned above, is of the straight type with a 
sloping throat sheet and back head. The mud ring is inclined 
toward the front and is supported on buckle plates bolted to 
frame cross ties. It is of cast steel and measures 5 in. in width 
all around. The barrel contains 386 2 in. flues, which give a 
heating surface of 2,939 sq. ft. The firebox contains 183 sq. ft. 
of heating surface, being 5.85 per cent. of the total heating sur- 
face. The grate area of 51 sq. ft. gives 1 sq. ft. of surface to 


* See AMERICAN ENGINEER, 


1905, pages 154, 200, 250, 288, 320, 353 
and 441. 
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every 61 sq. ft. of total heating surface, a figure which indi- 
cates that with an average grade of bituminous coal no diffi- 
culty should be found in obtaining sufficient steam without 
forcing the fire to an uneconomical rate of combustion. 

The frames are of cast steel and measure 4% in. in width. 
They have double front rails spanning the cylinders. 

The general features of the design of Walschaert valve gear 
applied to these locomotives are quite clearly shown in the illus- 
trations. The use of slide valves necessitates the transferring 
of the motion from the plane of the valve gear, which is outside 
of the guides, to a point 314 in. inside the cylinder center, and 
this has been accomplished by the use of a rocker arm supported 
in bearings forming part of the frame cross tie, which is bolted 
to lugs cast in one piece to the upper front frame rail. This 
rocker shaft has two downwardly extending arms, the outer 
one being connected to a combination lever and the inner one 
by a cross head connection to the valve stem, which is sup- 
ported and guided by a bearing resting on the top guide bar. 
Two reverse shafts are required in the design, the forward one 
being supported in bearings bolted to the guide yoke and the 
other one, which connects to the reverse lever, resting on the 
frame. It will be noticed that the eccentric rod connects to the 
link at a point which gives a shorter leverage than has been 
common in previous designs, and hence requires less eccentricity 
in the return crank for the same valve movement. It will also 
be noticed that there is a brace between the front cross tie and 
the guide yoke, which will be of material assistance in stiffening 
both, and in keeping the valve gear in better adjustment. 

The general dimensions, weights, and ratios of these locomo- 
tives are as follows: 

GENERAL DATA. 


SORE 65:55 ses ANG AGS aR ASANO ES Ran eakaGaseuNe ee oeepaeneend 4 ft. 8% in. 
RIGENG ia cca cckanea cee ese ue erika cen Gecarascaneee Beedle Freight 
PME ik vicdaaicWinddwsasaswmadbe kes s0kNe ons seas caewc sce eiaweued Bit. Coal 
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CONSOLIDATION 


Tee GONE oi Fokker a hedearecdecarcciededsbccteerceakases 43,300 lbs. 
Weight i Working Ofder, C6t. 20. cc cccccccccscccccccnvcccesee 207,000 lbs. 
Wrens GUE. COCO, GIR 6 ocean ocecciceeieccccssccecvcenueses 182,000 lbs. 
Weight on leading truck, est........ccecccec cece eee ceesceces 25,000 lbs. 
Weight of engine and tender in working order, est............-355,000 Ibs. 
TEUGGE. MG (GINUE eo ccceiaew cies ches Keceee cadence nreanee 16 ft. 0 in. 
Wheel base, total .......cccccccccccccccccccccscccccccccccsens ft. & in. 
Wheel base, enmpime Sid tender... occ cc cccncciccccascccccepeceesO® Te SO i 
RATIOS. 
Weight on drivers ~— tractive effort...........ccccccccccccccccccece 4.20 
Total Welmit = (rBOtivE CHOTE. co ic cccccccccsccesecsiccceccuccceses 4.76 
Tractive effort X diam. drivers + heating surface.............++-+: 790.00 
Total heating service ~ grate ared......scccccccccrccccccccccesenes 61.00 
Firebox heating surface ~ total heating surface, per cent...........+. 5.85 
Weight on drivers + total heating surface............ee ee eee ences 58.20 
Total weight + total heating surface.......... ccs eccce eee ceeeeerees 66.00 
Volume Both CylinGerh, Cte. fb. ccccccccscccscccccccccccccecuccecsens 13.20 
Total heating surface + vol. cylinders. ..........ccccccccceeccceecs 236.50 
Geate QTOR + VOl, CHMNGETS. oc ccc ccccccccccctcccssacsccceccesees 3.87 
CYLINDERS. 
TS eC eee eee ee eT Te Te Te eT TEE COURT er ee Simple 
ee rrr errr rrr rr ee 22” X_ 30” 
Oe GE WN s ioe 5h ove ccdaninwsweeesececseRebckeecacenes Bal. Slide 
Type GF WOIVE GEOE soc cccciccccesccccccccccesewssececacnescs Walschaert 
WHEELS. 
Driving, diameter over tires. .......cccccetisvecccecccccescscecomes 57 in. 
Driving, thickness of MN pec eGAK KCL Obes datactscunceeeeuuanes 3% in. 
Driving journals, main, diameter and length...-........eeeees 10 X12 in. 
Driving journals, others, diameter and length........ccccsceces 9 X. 12 in. 
Engine truck wheels, diameter. ......ccccscccccccccccccccce sseeees 33 in. 
Engine truck, journals .....cccccccccccvcccccccsceccccceces 5% X10 in. 
BOILER 
PE Pic awap eich Catdece bemdeiedebecteccccaeeecegeeeeakeucaqunen Straight 
WORM DROOREO 5 655 6566s 5 60s cscs ccecddcccacdeccetdcdccececss 200 Ibs. 
Outside diameter of first ring... ..ccqecccccccccccccceecevccescecce 78 in. 
Firebox, length and width... .....ccccccccccccc. cccccccedeecs 108 X 68 in. 
Firebox plates, thickness, Side......--.ceeeceeccseccececeresesees 5/16 in. 
Firebox plates, thickness, ES c cb saceettebenncadcies cneaauucawens ¥% in. 
Firebox plates, thickness, CrOWM. ......... cece eee etree eeeeeeeee 7/16 in. 
Firebox plates, thickness, tube........ cece seeceneccerrecseeeteeees Y, in. 
Firebox, WEOET GDECE. oo cccccccccccccccccsccccesscecccsoescesoesses 5 in. 
Tubes, number and outside diamcter........-...eeceeeeeeeeees ge in. 
RE: GEE ic, cee accmeeweeseaddes tdteeueadeseeeenenenos 14 ft. 6% in. 
Heating surface, tubes ..ccccccccccccccccccccccccttcccsccecs 2,939 $a. ft. 
Heating surface, firebox. .....ccccccccccccsccsccscccsccccces 183 sq. ft. 
Heating surface, total ...ccccccccccccccccccscocccscccceeseve 3,122 sq. ft. 
SNE WOE non kpc bc deesenpece eWedceeeeetaatenesegciateenews 51 sq. ft. 
Center of boiler above rail... .cccccccccsccccccccccccccccccceces 115% in. 
TENDER 
PON 2 cctees eeUdse NSEC eabehekeewetesseunewuNesacienss Steel Channels 
MONE, GUMIOD 6.6. dn och e nde ds c6veet sees cdaserceudienadiecns ++++-33 in. 
Journals, diameter and length....... Hedeete Segecatendse eas 5% X 10 in. 
Water CAPACItY cece reece cece eee neeeeeeeeeeeereeeeeeeeenenees 7,500 gals 
SOGE CUBBIE ooo cc cccccedecctccccecscnscctececceessccuceedesds 12 tons 








WATER PURIFICATION. 


The report of the Committee on Water Service, which was 
presented at the last convention of the American Railway Engi- 
Neering and Maintenance of Way Association, contains a for- 
mula for determining the point at which it will pay to treat 
foaming water. This section of the report is as follows: 

If natural water containing 10 grains of foaming solids has 
this quantity raised to 20 grains by using soda ash as a reagent, 
there would be a minimum of 20 per cent. water wasted to keep 
it below the critical point, while only 10 per cent. would be 
wasted if treated with barium hydrate. Therefore, the grains 
increase per gallon of sodium sulphate caused by using soda ash 
as a reagent represents the minimum per cent. of water wasted 
in changing boiler water over what would be wasted if water 
Was not softened, or if barium hydrate was used as a re- 
agent. The minimum waste would be represented by the total 
cost of pumping and treating this wasted water by soda ash plus 
the cost of the fuel required to raise this water from the tem- 
Perature of feed water to the temperature of the water in the 
boiler. 


For an increase of one pound foaming matter per thousand 
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LOCOMOTIVE-—COLORADO SOUTHERN, NEW ORLEANS AND PACIFIC RAILROAD. 


gallons of feed water, it would be the total cost of pumping and 
treating 70 gallons of water, and the fuel for heating it to tem- 
perature of boiler water. For-any other increase per thousand 
gallons of water, the minimum cost would be directly propor- 
tional to this. 


The following equation is given to show the point where the 
benefits derived from treating the water will just balance the 


cost of treating: 

X = Number of hundredweight 

water per annum. 

B = Money value of benefits received from removing 100 pounds of solids. 

This will include: 

Saving in boiler washing and repairs. 

Saving in fuel. 

Increased service received from locomotives, represented by the interest on 
the cost of additional number of locomotives that would be re- 
quired to perform the service rendered by locomotives using the 
soft water, if based on the performance prior to treating the 
water. 

C = Cost per 100 pounds of solids removed to operate the plant, as follows: 
Additional cost of labor. 
Additional cost of fuel 
Cost of chemicals. 

Cost of current -repairs. 
= Cost of plant installed. 
Interest per annum on D. 
Estimated useful life of plant in years. 

Estimated value of materials recovered from plant after L years. 

Annual depreciation of plant, equivalent to a sum per year, which, if 
placed in a sinking fund at I rate of interest, would amount to 
D — Rin L years. (See table, page 16, Kent’s pocket book.) 


(100 pounds) of solids removed from 


and power. 


Arey 
Wau yy 


The benefits would just balance the cost when 
aB=23C4I + &. 
X = (I+ S) + (B—C). 
The number of pounds solids removed daily to make benefits 
just equal the cost would be 
I+sS5 





3.65 (B — C) 

If more than this amount of solids is removed the plant will 
be profitable to the company. 

Values for B can only be fixed for each particular case, as 
some of the matter held in solution is much more injurious than 
the same weight of other matters. The mechanical department 
of each railway should be able to approximate the values, know- 
ing the proportions of the injurious matter in the water. 





MEETING OF THE Air BrAKE AssociATION.—The fourteenth an- 
nual convention .of this association will:be held in Columbus, 
Ohio, beginning Tuesday, May 14,:1907.- The convention head- 
quarters will be at the Great Southern: Hotel. This date is one 
month later than the regular meeting and it: is- believed that it 
will be a better time for holding the convention.than ‘in April. 





MEETING OF THE ASSOCIATION OF TRANSPORTATION AND Gar: Ac- 
COUNTING OFFICcErS.—Upon the urgent request of a considerable 
number of members of the Association of Transportation and 
Car Accounting Officers, the executive committee has favor- 
ably considered the question of changing the date of the annual 
meeting, so that this assembly will be held in St. Paul, Minn., 
Tuesday and Wednesday, June 25th and 26th. 





If “subscriber” of Baltimore will send in his name and ad- 
dress we will be glad to furnish him the information requested. 
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BOX CAR WITH RALSTON STEEL UNDERFRAME. 


STEEL UNDERFRAME FOR FREIGHT CARS. 





A very urgent and general demand for freight car equipment, 
during the past few years, with the resulting congestion of orders 
at the car building companies and their inability to give early 
deliveries, has led many of the railroad companies to build as 
large a part of the new freight equipment as possible at their 
own shops. While most railroad car shops are in a position to 




















































RALSTON STEEL UNDERFRAME. 


construct wooden freight equipment, comparatively few of them 
are able to turn out steel, or composite cars, with reasonable 
economy or rapidity. In the present state of affairs, in which 
so large a proportion of the cars in service are of all steel, or 
equipped with a steel underframe, it is almost necessary to have 
at least a steel underframe, in freight cars, in order to get a 
reasonable length df service out of them. © 

Recognizing these conditions the Ralston Steel Car Company 
has designed a type of steel underframe, which it is prepared to 
furnish complete to suit the specifications of the road, and on 
which the railroad shops can easily erect a wooden superstruc- 
ture, giving a composite car capable of stand- 


filling pieces are malleable iron castings. The channel center sills 
are continuous from end sill to end sill and are notched and 
bent over at the end, forming a pocket and support for the 
wooden end sill. This point is further reinforced by the ad- 
dition of a buffer angle riveted to the underframe and bolted to 
the end-sill. 

This type of underframe is also furnished as a repair feature 
and is supplied to railroad companies for application to cars 
requiring heavy repairs. Slight changes are made in the design 
for such conditions and it is usually to fit the regular body 
bolster, if that is of metal, to the new underframe. An example 
of the underframe, as thus used for general repairs, is shown 
in the illustration of the Kanawha & Michigan Railway gon- 
dola car. 

The Ralston Steel Car Company is now completing an order of 
1,500 underframes for the Pullman Company, a large part of 
which are being applied to some 60,000 lb. capacity box cars for 
the Hocking Valley Railway. An example of these cars is also 
shown in one of the illustrations. 








EconoMIcaAL ToNNAGE.—It must be borne in mind that the 
most economical tonnage for a locomotive is not always its 
maximum tonnage. For any given division there is a certain 
combination of speed and tonnage for each class of engine used 
that will give the most economical results. When this combi- 
nation has been determined any further saving must come from 
the introduction of heavier power.—Wailliam Penn Evans before 
the Pacific Coast Railway Club. 





SeLF-CLEARING Coat Cars ProFiTaBLe.—Self-clearing cars can 
be unloaded into a hopper for at least six cents a ton less than 
the cost of unloading flat bottom cars by hand. Using 15 per 
cent. per annum of the original cost as the cost of the plant, an 
expense of $146 is justified to save handling one ton a day by 
hand.—Report of Committee, Amer. Ry. Eng. & M. of W. Assoc. 





ing rough usage and at the same time per- 
mitting the railroads to build cars in their 
own shops, and thus obtain quick delivery. 
This underframe is shown in the accom- 
panying illustrations and is designed to have 
its greatest strength in that part of the car 
where it is most needed for taking care of 
shocks due to rough handling, as well as for 
supporting the rated capacity of the car. The 
center sill is a heavy box girder built up of 
channels with top and bottom cover plates 
extending continuous between the bolsters. 
The bolsters and needle beams are built up 
with the one-piece tension members passing 
through the webs of the channels and the 
compression members passing below the cen- 
ter sill. Filling pieces are provided be- 














tween the two members, securing them to 


the center sills and to each other. These 





RALSTON STEEL UNDERFRAME AS A REPAIR FEATURE. 
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PORTABLE CRANK PIN TURNING MACHINE ASSEMBLED. 


PORTABLE CRANK PIN TURNING MACHINE. 


There has been in use for some time past on the Grand Trunk 
Railway several portable machines for turning crank pins, which 
were designed by Mr. M. H. Westbrook, machine shop fore- 
man, at the Port Huron shops. These machines have proved to 
be most successful in every way and not only save a large 
amount of time and money in truing up crank pins which ab- 
solutely require attention, but also have been found to be so con- 
venient that the pins are maintained in much better general 
condition since the machine is as readily available for use in the 
roundhouse as in the shop. 

The accompanying illustrations show the machine as assem- 
bled and also the various parts. It will be noticed that it 
consists of comparatively few pieces, all of which are light in 
weight, permitting the machine to easily be put up by one man 
or his helper. 

It is fair to assume that the crank pin stud and the outer end 
face of the pin will always maintain their shape and size, and 
hence a machine which operates from an adjustment taken at 
this point will bring the pin when turned, with its faces parallel 
to the original face and in exact quarter. This machine oper- 
ates on this principle and hence should turn out perfectly satis- 
factory work. 

The center bearing of the machine, which is shown with two 
handles attached in one of the illustrations, is screwed on the 
end of the crank pin stud by means of these handles until it 
takes a bearing against the face. The handles are then removed 





PORTABLE CRANK PIN 


TURNING MACHINE DISMANTLED. 


and the sleeve shown at the left hand is slipped over the barrel 
on which it has a bearing. Attached to the inner end of this 
sleeve are four lugs for carrying the tools for roughing, finish- 
ing and filleting the crank pin. These tools are of % in. round, 


high speed steel. The gear wheel and casing are then slipped 
over the two feather keys on the sleeve and the air motor is 
connected. 

The feed of the sleeve is accomplished through a mechanism 
contained in a hand wheel attached to the outer end of the 
sleeve, which works on a feed spindle fastened to the stationary 
center bearing. The feed can be either automatic or by hand, 
as desired, it being possible to change from one to the other 
without stopping the motor. Proviston has been made for tak- 
ing up any lost motion, due to ordinary wear and tear, between 
the barrel and the sleeve, by adjustable rings, which are screwed 
against taper split bushings on either end. 


REMARKABLE COUPLER CASTING. 





The accompanying illustration shows a bottom lug broken 
from a coupler while in service on the Mexican Central Rail- 
way. This proved to be a most remarkable freak casting and 
consisted simply of a shell of steel % in. thick, which gave no 
evidence from the exterior of any defect. Although there are 
a large number of couplers of the same make in service on that 




















road, none of the others have been found to be defective in this 
manner, an it is no doubt one of those unexplainable occur- 
rences which occasionally are found in castings of all kinds. 


Motor Cars For Brancn Lines.—Branch lines collect freight 
traffic and feed the main line, and the limited passenger busi- 
ness, of course, can be handled economically when turned over 
to the main line. Thus it is, if the steam train could be replaced 
by a combination motor car, a great saving could be made in 
the operating expenses. Passenger traffic which would be in- 
sufficient to fill a steam train in most cases would justify the 
operation of a gasoline motor car. Frequency of service could be 
given the public, which, of course, is much appreciated. The 
number of trips, cost of operation, etc., is entirely dependent 
upon the density of traffic and the length of the branch line. On 
steam railroads in direct competition with the frequent service 
of electric lines, a motor car of higher power is necessary to 
obtain the rapid acceleration and high speed required for this 
class of service. However, with these high-power engines there 
seems to be no particular increase in the cost of operation, as 
larger engines work more economically per horse-power devel- 
oped than the the smaller ones. These cars are an entirely new 
style of transportation medium, and should be constructed, not 
along the conventional lines of an electric car, a steam passenger 
coach or railroad locomotive, but should be designed on entirely 
new lines; in other words, on lines particularly adapted for this 
new class of service—Mr. W. R. McKeen, Jr., before the New 
York Railroad Club. 





DiFFERENT Locomotive Desicns.—There are in existence at 
the Baldwin Locomotive Works something like 4,900 designs 
of cylinders, 2,000 of driving boxes, 10,000 of springs, 3,800 of 
rods -and 7,300 of boilers, to all of which new designs are being 
added daily. The list might be extended indefinitely—Arthur L. 
Church in “Record of Recent Construction,’ No. 60. 
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A NEW PIPE THREADING AND CUTTING MACHINE. 





A new size of pipe threading and cutting off machine, known 
as the P. D: Q. C. No. 6, has recently been brought out by the 
Bignall & Keeler Mfg. Co.; Edwardsville, Ill. “The ‘machine is 
particularly adapted fot shops. having large quantities of pipe ‘of 
one size to thread at one’ time. It ‘is équipped witli a quick 
operating chuck, controlled: ‘by’ a ‘hand wheel and pinion: “which 
engages in a segment gear on the end of the cone shifting arm. 
The cone slides freely on the arbor; as it is mov ed forward roll- 
ers on-the'ends of the- chuck jaw arms roll up on ‘the surface 
of the cone, and the drms being thereby’ spread apart tighten 
the jaws on the pipe. The gripping chuck can becoperated while 
the machine is running and—the jaws being once set for a 


of which, if satisfactory in other ways, can attend any college 
or technical school desired. Two men will be chosen this year, 
two more the following year, etc., finally making eight men who 


will be kept in college by this fund. 





Cost or Locomotive Operation.—In a contributed discussion 
on the subject of “Electric vs. Steam Locomotive,” printed in 
the March proceedings of the Amer. Inst. Elect. Engineers, Mr. 
W. S. Murray gives some figures obtained from tests and rec- 
ords of freight and passenger locomotives operating on the New 
York division of the New York, New Haven & Hartford R. R. 
It is shown that in express passenger service the average pounds 
of coal per indicated horse-power hour was 4.06 and in local 
passenger service it was 4.68. This includes all the coal burned 
divided by the total horse-power hours for 18 











days’ service, these being based on the average 
horse-power obtained from careful tests over 
the division. The number of pounds of coal per 
revenue ton mile for express, local and freight 
trains is .194, .335 and .169 respectively. The 
cost of repairs for freight engines, which ap- 
parently covers about 10 locomotives for one 
year, was 6.68 cents per mile and the cost of 
maintenance is 1.42 cents per mile, giving 81 
cents per mile total for repairs and maintenance, 


The figures for passenger locomotives are 3.88 
cents repairs, 1.72 cents maintenance and 5.6 
cents total. Mr. Murray concludes that, “for 


mixed freight and passenger service the same 
gross draw-bar pull can be produced by the 
single-phase method of traction for 60 per cent. 


of the coal required by the steam method of 
traction,” and that, “locomotive repairs are be- 
tween three and four times as_ great for 


steam as for electric locomotives.” ‘The 








BIGNALL & KEELER NEW PIPE 
given size of pipe, an entire lot can be threaded without stop- 
ping the machine. The steel jaws in the chuck are graduated, 
which facilitates the setting for a given size of pipe. 

The die head is of the Peerless type, as used on the machines 
of similar type manufactured by this company, in which the 
dies can be instantly released from the pipe after the pipe is 
threaded. The cutting-off tool is held in the slide on the front 
of the die stand and a reaming tool for removing the burr from 
the pipe is also provided. 

The rear chuck is provided with three independent jaws with 
which fittings can be made up, and also a bushing. for holding 
the pipe central without gripping the pipe. 

The drive is from a four-step cone pulley at the back, which 
in connection with compound shifting gears affords eight changes 
of speed. The machine can be arranged to be driven by belt or 
motor. An automatic oil pump in the bed of the machine sup- 
plies oil to both the dies and the cutting-off tool. 

The machine illustrated occupies a floor space of 50 x 120 in., 
and weighs in the neighborhood of 7,500 lb. Ten other sizes of 
the machine are made, ranging in pipe capacities from 1%4 to 6 
in. in diameter, inclusive. 





Front Enp Netrtinc ror EnciisH Locomotives.—Smokestacks 
of locomotives in Great Britain are not supplied with screens to 
prevent the emission of sparks and big burning cinders. Such a 
device is used, however, for traction engines employed for agri- 
cultural purposes. Complaints of burning cinders have been 
very numerous this year, and it is suggested that the English 
railway managers should immediately adopt spark arresters, 
such as are used in the United States —IJndustrial World. 








Frank THOMSON ScuHotarsuirs.—A fund of $120,000 has been 
deposited with a trust company which will act as trustee, the 
income of which will be used to furnish scholarships of $600 a 
year each, open only to sons of employees of the Pennsylvania 
Railroad. Competitive examinations will be held, the winners 





THREADING AND CUTTING MACHINE. 


source of the figures for electric traction are 
not given. 


IMPROVED HOSE CLAMP. 





The accompanying illustration shows a new and improved 
clamp for air, water or steam hose, which has been designed and 
patented and is being manufactured by the Thompson Manu- 
facturing Company, Newark, Ohio. It will be seen that this 
clamp can be made of heavier material than is commonly used, 
because it does not have to be sprung apart in order to be placed 
aver a hose, the fittings of which are already in place. It is 
made of three parts, of which the connecting bolt forms one, 
the two parts of the clamp being interlocked, as is clearly shown 





IMPROVED HOSE 


CLAMP. 


in the illustration. It is easily evident that the larger section 
of the clamp can be slipped over the hose without injury to 
either and the smaller piece then hooked into place, resulting 
in a clamp which can be drawn up very tightly without danger 
of breakage. It can, of course, be removed without deforma- 
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tion and hence is practically indestructible. These clamps are 
made in sizes from 4 in. steam hose to 3% in. tank hose and 
are made of galvanized cold rolled steel. 


"PERSONALS 


Mr. G. W. Mudd has been appointed master mechanic of the 
Denver & Rio Grande Railway at Alamosa, Colo. 











Mr. W. R. Davis has been appointed road foreman of engines 
of the Toledo & Ohio Central Railway at Columbus, Ohio. 





Mr. J. D. Crawley has been appointed master mechanic of the 
Georgia, Florida & Alabama Railway, with office at Bainbridge, 
Ga. 





Mr. C. P. Diehr has been appointed master mechanic of the 
New York Central & Hudson River Railroad, with office at 
Avis, Pa. 





Mr. Tabor Hamilton has been appointed master mechanic of 
the Cumberland Valley Railroad, at Chambersburg, Pa., sueceed- 
ing Mr. J. B. Divens. 





Mr. Walter E. Hooton has been appointed chief clerk of the 
motive power department of the Santa Fé Central Railway at 
Estancia, New Mexico. 





Mr. Henry C. Manchester has been appointed assistant super- 
intendent of motive power of the Maine Central Railroad, with 
office at Portland, Maine. 





Mr. J. R. Donnelly has been appointed superintendent of mo- 
tive power of the Canada Atlantic Ry. (Grand Trunk System), 
with office at Ottawa, Ont. 





Mr. W. Kennedy has resigned as master mechanic of the 
Grand Trunk Railway, at Toronto, Ont., to accept a position with 
the Great Northern Railway. 





Mr. R. L. Stewart has been appointed master mechanic of the 
Kansas City Southern Railway, with office at Pittsburg, Kan., 
succeeding Mr. W. B. Dunlevy. 





Mr. F. Burke has been appointed general foreman of shops ot 
the Toledo & Ohio Central Railway, at West Columbus, Ohio, 
succeeding Mr. W. R. Davis. 





Mr. Bert Myers has been appointed acting road foreman of 
engines of the Erie Railroad at Huntington, Ind., in place of 
Mr. J. A. Cooper, transferred. 





Mr. A. C. Adams has been appointed master mechanic of the 
Pennsylvania Division of the Lehigh Valley Railroad, with office 
at Sayre, Pa., succeeding Mr. John McMullen. 





Mr. J. B. Diven has been appointed assistant engineer of mo- 
tive power of the New Jersey grand division of the Pennsyl- 
Vania Railroad, with headquarters at Jersey City, N. J. 





Mr. W. F. Girten has been appointed general storekeeper of 
the Central Railroad of New Jersey, with headquarters at Eliza- 
bethport, Pa., succeeding Mr. H. S. Hoskinson, resigned. 





Mr. David M. Perrine has been appointed superintendent of 
Motive power of the new Western Pennsylvania Division of the 
Pennsylvania Railroad, with headquarters at Pittsburg, Pa. 





Mr. George Donahue has been appointed master car builder 
of the New York, New Haven & Hartford Railroad, with office 
at Readville, Mass., succeeding Mr. F. D. Simpson, resigned. 





_ Mr. P. Z. Zang has been appointed master mechanic of the 
Worcester Division of the New York, New Haven & Hartford 





Railroad, with office at Providence, R. I., succeeding Mr. Dona- 
hue. 





Mr. D. M. Wallace has been appointed to succeed Mr. Perrine 
as superintendent of motive power of the Philadelphia and Erie 
Railroad Divison of the Pennsylvania Railroad, with headquar- 
ters at Williamsport, Pa. 





Mr. L. J. Miller, division foreman of the Missouri Pacific Ry., 
at Atchison, Kan., has been appointed master mechanic of the 
northern Kansas and Omaha divisions, excepting the Kansas 
City Northwestern R. R., with office at Atchison, Kan. 





Mr. W. G. Wallace has been appointed to the new office of 
superintendent of motive power of the Detroit, Toledo & Iron- 
ton Railroad and the Ann Arbor Railroad, with headquarters at 
Toledo, Ohio. The office of master mechanic of these roads 
has been abolished. 





Mr. A. J. Cromwell, for many years superintendent of motive 
power of the Baltimore & Ohio Railroad, and an important’ fac- 
tor in locomotive building, died at Baltimore, April 9, at the age 
of 76 years. Mr. Cromwell entered the company’s employ 45 
years ago as a machinist and rose in the ranks until he became 
head of the motive department. He designed many improve- 
ments for locomotives and planned the engines which established 
the 45-minute schedule between Baltimore and Washington. He 
retired several years ago. 





Mr. W. J. Tollerton, formerly superintendent of motive power 
of the Chicago, Rock Island & Pacific Railroad at Topeka, Kan., 
has been appointed to the new office of assistant general super- 
intendent of motive power. In connection with this appointment 
Mr. J. B. Kilpatrick has been appointed superintendent of mo- 
tive power of the Central District, with headquarters at Chicago; 
Mr. W. J. Harrison has been appointed superintendent of motive 
power of the Northern District, with office at Cedar Rapids, Ia.; 
Mr. S. W. Mollinix has been appointed superintendent of mo- 
tive power of the Southwestern District, with office at Topeka, 
Kan.; Mr. C. M. Taylor has been appointed superintendent of 
motive power of the Choctaw District, with headquarters at 
Shawnee, Okla., and Mr. F. W. Williams has been appointed 
superintendent of motive power of the Southern District, with 
office at Ft. Worth, Texas. The superintendents of motive power 
will report to the assistant general superintendent of motive 
power and will make such reports and perform such duties as 
are required by the general superintendent of motive power and 
will be subject to the direction of the latter in matters of shop 
practice, standard plans, etc. The assistant general superinten- 
dent of motive power will report to the general manager. 


BOOKS 





Mineral Resources of the United States—U. S. Geological Sur- 
vey Report for the calendar year 1905. Government Print- 
ing Office, Washington, D. C. 

This report covers over 1,400 pages, giving an immense 
amount of valuable and accurate information concerning the 
mineral resources of the United States. The larger part of the 
book deals with coal and oil, on which subjects complete statis- 
tical data of all kinds, as well as much general information, 
including anaylsis of many different samples, are given. 

The Theta-Phi Diagram. Applied to Steam, Gas and Oil En- 
gines. By Henry A. Golding, A. M. I. Mech. E., 123 pages. 
5 x 7 in. Cloth. Published by the Technical Publishing 
Company and issued through D. Van Nostrand Co., 23 Mur- 
ray St., New York. Price, $1.25. 

This is the second edition of this book, first issued in 1808, in 
which the author stated that “of the utility of the temperature- 
entrophy diagram, in representing the various thermal changes 
which take place in all heat motors, there cannot be any doubt.” 
The author has presented the subject with as little mathematics 
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as possible, largely using the graphical method by means of 
which the principles are much more simply explained. In brief, 
the Theta-Phi diagram is of value for representing the thermal 
changes which take place in all heat engines and can be very 
easily represented graphically as well as mathematically. The 
indicator diagram is a rough example of this class’ of diagram, 
although it does not show the reception and distribution of all 
the heat. This book will be found to explain the subject and 
the practical value of the diagrams very clearly. 


Locomotives: Simple, Compound, and Electric. 
gan. Fifth Edition. 917 pages. 5% x 8 in. 
lished by John Wiley & Sons, 43 E. 
Price, $3.50. 

The last edition of this well-known and valuable book on 
locomotives has been revised to bring the subject strictly up to 
date. Much matter on the electric locomotive has also been 
added. The principles of generating and transmitting apparatus 
and method of application have been explained. In brief, the 
book is a practical treatise of the locomotive engine and its op- 
eration. The subject has been carefully sub-divided, each part 
being handled separately, and questions and answers given in con- 
nection with each chapter. It includes a large amount of matter 
in reference to the proper method of procedure following any 
conceivable accident, as well as the most satisfactory and ap- 
proved method of operation under different conditions. The 
book can be highly recommended to anyone making a study of 
the locomotive, either as a student or in preparation for im- 
proved practical work. 


CATALOGS. 
THe Macuine Toot AND THE Motor.—The Northern Electrical Manu- 
facturing Company, Madison, Wis., is issuing a small folder showing exam- 


ples of modern practice in the application of electric motors to machine 
tools of different kinds. 


By H. C. Re- 
Cloth. Pub- 
19th St., New York. 








Sprinc Patntinc..—Tke Joseph Dixon Crucible Company, Jersey City, 
N. J., is issuing a leaflet on the above subject, drawing attention to the 
value of graphite paint as a preservative for both metal and wood. This 
paint can be obtained in several different colors. 

EvectricaL ArparRATus.—The General Electric Company is issuing Bul- 
letins Nos. 4,496 and 4,393C, the former on electric pumping plants and 
the latter on moderate speed engine driven revolving field alternators. The 
same company is also issuing a very attractive catalog on the subject of fan 
motors. It covers this type of apparatus very completely, showing several 
new arrangements, 


Boox Catatoc.—The Hill Publishing Company, 505 Pearl street, New 
York, announces that the book departments of the Engineering and Mining 
Journal, Power and the American Machinist have been consolidated and the 
business will hereafter be transacted under the name of the Hill Publishing- 
Company, Book Department. A catalog is being issued of a large number 
of books which it is now prepared to furnish on short notice. This covers 
works on mechanical, mining, and electrical engineering and allied subjects. 

Evectric GENERATING SFts.—By the issue of bulletin No. 143 entitled 
“Generating sets with horizontal engines,” the B. F. Sturtevant Company, 
Hyde Park, Mass., completes its group of publications in its engineering 
series relating to engines and generating sets. 
bulletin each covering the 


These now comprise one 
vertical enclosed engines, 
horizontal center crank engines, vertical compound enclosed engines, and 
one bulletin each descriptive of generating sets equipped respectively with 
each of the above types of engines. 


following subjects: 


Conveyinc Macuinery.—The Jeffrey Manufacturing Company, Colum- 
bus, Ohio, is issuing an illustrated supplement of the Jeffrey Conveying 
Machinery for saw mills, lumber mills and wood-working industries. This 
shows chain and wire rope conveyors for timbers of all shapes and sizes, 
as well as wood refuse varying from sawdust to slabs, Package conveyors 
for handling material of almost any nature, in several different designs, are 
also shown in the same catalog. The illustrations show many interesting 
adaptations of this equipment in operation. 

CENTRIFUGAL Pumps.—-R. D. Woods & Company, Philadelphia, is issuing 
a catalog which illustrates and describes many different designs of cen- 
trifugal pumps for water works and high pressure fire service. This type 
of pump is becoming very popular for many services which have been 
previously considered as suitable only for reciprocating pumps. This com- 
pany has given the subject much careful attention and study and is pre- 
pared to build centrifugal pumps of practically any size for any purpose 
to which they are suited. The catalog shows pumps both vertical and hori- 
zontal, direct connected or belted to electric motors, steam or gas engines. 





i, 
—— 


A practical and economical plant can be obtained with a gas engine using 
gas from a producer, all of which equipment can be furnished by this 
company. A recent test of a-producer plant of this type showed that it was 
possible to obtain 20 h. p. for one cent per hour. The catalog contains 
many interesting figures, which have been obtained by tests of gas engine 
and other types of pumping plants. Brief descriptions are given of the 
high pressure fire service plants of several of the larger cities, in which 
multiple-stage centrifugal pumps are employed. 


Mocut Tyre Freicut Locomorives.—A pamphlet recently issued by the 
American Locomotive Company, is the seventh of the series which i: being 
published by this company to include the various standard types of loco. 
motives. As the title indicates, this pamphlet is devoted to the mogul type 
of locomotive, and illustrates and describes twenty-five different designs 
of this type built for various railroads. The designs illustrated range in 
weights from 49,000 to 187,000 pounds, with hauling capacities adapted to 
a variety of road and service conditions, and the pamphlet as a whole con- 
stitutes a very complete record of the production of the company in this 
type of locomotive. 





MorGan ENGINEERING CoMPANY.—The above company, the main office of 
which is at Alliance, Ohio, announces that it has opened an eastern office 
at 111 Broadway, New York, of which Mr, E. J. Parker is manager. 

STanpaRD CoupLer Company.—The above company announces the re- 
moval of its general oflices from 160 Broadway to the sixteenth floor of 
the United States Express Building, Trinity Place and Rector street, New 
York City. 


AMERICAN STEAM GauGE & VALVE MANUFACTURING ComMpaNy.—Mr. Gard- 
ner Cornett, ef Providence, R. I., has recently been elected vice-president 
of the above company, his office being located at the headquarters of the 
company, No. 220 Camden street, Boston. 

CROCKER-WHEELER CoMPANY.—This company has recently been obliged 
to establish an office at Birmingham, Ala., which is located in the Wood- 
ward Building, and will be in charge of Mr. B. A. Schroder, who hereto- 
fore has been in charge of the New Orleans territory. 

FRENCH R&pRESENTATIVE AT THE FOUNDRYMEN’S EXHIBITION.—It is an- 
nounced that M. Ronceray will represent Ph. Bonvillain & E. Ronceray, 
machine tool importers and manufacturers of moulding machines, at the 
American Foundrymen’s Association exhibition to be held in Philadelphia, 
May 20 to 24. Following the exhibition he will visit the principal machine 
tool manufacturers for the purpose of making arrangements to handle a line 
of machines in Europe. 

Josern Dixon CrucisteE Company.—At the annual meeting of the stock- 
holders of the company the old board of directors were unanimously re- 
elected. At the meeting of this board of directors the former officers were 
re-elected as follows: Mr. E. F. C. Young, president; Mr. John A. Walker, 








vice-president and treasurer, and Mr. George E. Long, secretary. Judge 

J. D. Bedle was also re-elected as counsel. There were 6,460 shares, out 

-of a total of 7,345 shares, represented at the meeting. 
NiLes-BEMENT-Ponp Cc.—On May 1 the Chicago branch of the abave 


company will move to its new offices on the sixth floor of the new Com- 
mercial National Bank Building, at the corner of Clark and Adams 
The Pratt & Whitney Company will abandon its present show room and 
offices and will combine its machinery sales department with that of the 
Niles-Bement-Pond Company. The show room and stock of the Pratt & 
Whitney Company will be located on the ground floor of the new Plamon- 
don Building, corner of Clinton and Monroe streets. 


streets. 





Crncrnnatt Praner Company.—This company has now broken ground 
for its new plant at Oakley, Ohio, a suburb of Cincinnati, where an eight 
acre tract of ground has been secured. The present plans include the 
building of two buildings of modern construction, measuring 140 by 200 
feet each, on completion of which the company will move to its new loca- 
tion. Several other well known manufacturers, including the Cincinnati 
Milling Machine Company, the Bickford Drill & Tool Company and the 
Triumph Electric Company are also locating in the same vicinity. A cen- 
tral power station owned by these four concerns will furnish heat, light and 
power for all of the plants. 





American Locomotive Company’s Exuisit aT JAMESTOWN.—The Ameri- 
can. Locomotive Co.’s exhibit at the coming Jamestown Exhibition will 
occupy a plot of 100 by 250 feet in the southern portion of the grounds 
on the southeasterly side of T.ee’s Parade grounds. The exhibit will be 
housed in a building especially constructed for the purpose, 177 feet long 
and 20 feet wide, with the entrance facing the parade. The exhibit will 
consist of one type locomotive built for the Southern 
Railway with 22 by 30 inch cylinders and slide valves operated by 
the Walschaert valve gear; a Pacific type passenger locomotive built 
for the Chesapeake & Ohio Railway with 22 by 28 inch cylinders and 
piston valves; a 10 by 16 inch saddle tank contractor’s locomotive, and a 
Class 44-16-23 Atlantic steam shovel. The steam shovel will be placed 
outside of the building and will be in operation under its own steam. 


consolidation 


